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V' aCinco *^Mc. 
Phon* (503) 286-8341 • TelM 360.e79 • F«K (503) 286-0157 

12005 N. Burgard Road • P.O. Box 03599 • Portland, Oregon 97203 

March 23 , 1989 

Mr. Kelly D. Hendryx 
Industrial Waste Tech. 
BUREAU OP ENVIRONMENTAL SERVICES 
1120 S.H. Fifth Avenue, Rm. ^00 
Portland, Oregon 9720'>-1972 

RE: Stormwater & Wastewater 
Balance Analysis 

Dear Mr. Hendryx, 

I have enclosed a plot plan of our facility which shows the 
location of tho storm sewers and the strip drain which go into 
the city sewer system. This plot plan also shows the location of 
all the sump pumps in our tank farms. As noted on the plot plan 
we havo tho option of pumping from these sump pumps to the river 
if the water is clean or through our treatment plant if it is not 
clean enough to bo discharged into the river. The area sloped to 
tho strip drains and the area served by sump pumps fS , #6, #8 and 
#9 represent about 40,000 square feet. 

He computed the rainfall data that you supplied us from your 
four nearest locations to our facility and took on average 
rainfall of these four locations as being representative of the 
rainfall amount at our facility. He used only the month of 
January 1989, because we had faulty readings during the extreme 
cold period during the first half of February. I have attached 
these readings and their averages. 

I bave also attached a table which shows tbe amount of water 
we purchased from the city on a daily basis and the amount of 
wastewater we discharged to the city sewer on a daily basis. He 
then developed in the third column the percentage of our water 
used that was discharged into the city sewer system. In the 
fourth column we note the averaee daily rainfall from your four 
locations. 

Fron the table we can see on the days when there was no 
measurable rainfall, (1-11, 1-17, 1-19, 1-23, 1-24, 1-25, 1-27, 
1-28, and 1-29). we used 670.840 gallons of water. He discharged 
399.858 gallons or 59.61X of the water used to the city sewer. 

DWT-014790 

IDl 

SCHN00195029 



Mr. Kelly D. Hendryx March 23, 1989 
Stormwater & Wastewater Page 2 of 2 

On the dates where there was rainfall we used 1,499,515 
gallons of water and discharged 976,858 gallons or 65.14Z of our 
water usage to the city sewer. If we assume that our normal 
amount discharged to the city sewer should have been 59.61Z or 
893,861 gallons, we can calculate that 82,997 gallons of 
stormwater went into the city sewer system. 

During the month of January 1989 we had a total of 3.67 
inches of rainfall. He have approximately 10 acres of land. This 
area with 3.67 inches of rainfall ainounts to about 996,493 
gallons of stormwater. The 82,997 gallons of stomwater that we 
calculated earlier going to the city sewer represents roughly 
8.31 of the rainfall that fell on our facility. 

I believe this is a realistic figure. If we take the 40,000 
square feet represented by the bermed and sump ereas that would 
contain dirty water, w© can see that 3.67 inches of rain over 
that area would amount to about 91,500 gallons of water. As 
mentioned earlier not all of the water from the sump pumps would 
go to the city sewer. 

Our water usage and the anount discharged to the city sewer 
can vary considerably due to our operation. Examples where we 
would get higher amounts discharged to the city sewer are from 
tank car washing, our wash water used in our modification process 
and regeneration of water softeners. 

He will continue to monitor our weter usage on a daily basis 
and our water discharge to the sewer on a daily basis. Over a 
period of time we should have a real good percentage figure to 
use as a standard for no rainfall days. 

I trust this information and analysis is what you need for 
your evaluations. Please advise if you need additional or in 
different format. 

Very truly yours, 

Robert H.DeLashmit 
Executive Vice President 

RD/pec 
Enclosure 

DWm)74791 
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TAil ORIGINAL 
Independent Surveyors, Inc. 
P.O. Box 25762, Poriland, OR 97225 

(503) 292-6938 

PEPOPT OF SURVEY 

ACCOUNT: Premier Edible Oils Corp. 
VESSEL: m/t "ISOKAZE", Voy. 61-E 
SHIPMENT: Philippine Crude Coconut Oil 
QUANTITY: 1.936.3870 metric tons 
LOCATION: Portland, Oreeon 
DISCHARGED: March 24-25. 1992 

BILLS OF LADING 
BiL PBEHIER NO. SELLER SHIPPER 
TMCJ ISO 61 
ZMB DSWA 
ZMB DSWB 
JMZ USWB 
JKZ USWA 

SHIP TAKKS: 

B-7202 
B-7257 
B-7194-01 
B-7194 

HIC/SF 
Cal Oil 
MIC/SF 
MIC/SF 

Interco 
Interco 
Jimenez 
Jimenez 

Harch 29, 1992 

AKQUN? SHIPPED 

500.0000 ro/t 
500.0000 m/t 
499.9949 m/t 
500.0000 m/t 

2 Port and Starboard; 7 Port; 8 Port and Starboard 

STORAGE TANKS: T-103 and T-104 

DATE/TIKE 
3/24/92 
0900 hrs . 
0940 hrs . 
1120 Iirs. 
1125 hrs . 
1305 hrs . 
1515 hrs . 
1715 hrs . 
2235 hrs . 
2255 hrs . 
2300 h r s . 
2335 hi's. 
2350 hrs . 
3/25/93 
1410 hrs . 
1415 hrs . 

PISCHftRC-E LQG 

Vessel arrived at Premier dock. 
Vessel was made all fast. 
Surveyor witnessed vessel tank gauge and temperatures 
Hose Has connected. 
Notice of readiness was accepted. 
Vessel tanks were sampled. 
Started pumping. 
Finished pumping. 
Hose was disconnected. 
Finished blowing line. 
Storage tank T-104 was sampled and gauged. 
Storaga tank T-103 was sampled and gauged. 

Final storage tank gauge T-104. 
Final storage tank gauge T-103. 

VESSEL DLLAGE REPORT 

TANK GAOGE: REFORR/AFTER TRMP C: RRPORR/AFTRR 
MRTRT(: TONS 

HT: BEFORE AFTER 
2 Port 
2 Starboard 
7 Port 
8 Port 
8 Starboard 

DRAFT 

2.772m/Enipty 
2.712in/Empty 
3. 077 ID/Empty 
3.17Dm/Empty 
3.185ro/Empty 

45 
41 
41 
45 
43 

BEFORE 
Forward 
Aft 
List 

6.60ra 
7.80m 
Nil 

AFTER 
4.50m 
a.20ro 
0.2 deg. 

N/A 
N/A 
N/A 
H/A 
H/A 

499.349 
504.413 
506.673 
245.391 
245.984 

Empty 
Empty 
Empty 
Empty 
Empty 

Port 

N.I.O.P. Certified Weigher & Sampler / Marine Cargo Surveyor 

DWT-015420 
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BRAUN 
INTERTEC 

June 14, 1995 

Mr. Don Morton 
Prenrier Edible Oils, Corporation 
P.O. Box 83599 
Portland, Oregon 97283 

Braun InlwHc Nerlhwaxl 
5405 Nodh logoon Avgnim 
P.O. Box 1712« 
Porttend, Or«goi> 972! 7 
503-289-1778 Fox: 289-1918 

Engineerf and ScienHsIs Serviitg 
the Strih and hhtt/rat Env/rontnenh 

Project E\QX-95-0501 
Report 03-V5-0449 

1 

Dear Mr. Morton: 

Re: AnaJysis performed on one (1) stormv/au;r sample received on 
•June 6, 1995, pursuant to your Purchase Order Number 
4985. 

Methods: Biocheraical Oxygen Demand. (B.O.D.) by EPA Method 405.1 
Chemical Oxygen Deniand, (C.O.D.) by EPA 600 / 4-79-020 

Method 410.4, 
Totai Organic Carbon. (T.O.C.) by EPA Method 415.2/9060. 

Analysis: 

(Units; mg/L, ppm) 

Biochemical Oxygen Demand. (B.O.D.) 

Chemical Oxygen Demand, (C.O.D.) . 

Total Organic Carbon. (T.O.C.) . . . . . 

20. 

85. 

19. 

r 

iiSincerely, 

Jason Dahl 
Lead Chemist 

jd/th:ljc 

Thomas Hallquist 
Supervisor. Chemistry 

k:\<y(Uni\800\waKr\(»ctiue06.0& 

DWT-018477 
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BRAUN 
INTERTEC 

Braun Inrertec Northwest 
5405 North Logoon Avenue 
PO. Box 17126 
Portland, Oregon 97217 
503-289-1778 fox 289-1918 

Project EAGX-94-0501 
Report 0(^-9-}-(I.'iNR 

June 13. 1994 
Revised June N , 1994 

Mr. Don Morton 
Premier Edible Oils. Corporalion 
P.O. Box 83599 
Portland, Oregon 97283 

Dear Mr. Morion: 

Rc: Analysis performed on one (1) rain waler sample received on 
May 31, 1994, pur.suani to your Purcha.':e Order Numbcr 4985. 

Rcr: Sample taken May 29, 1994 

Methods: Biochemical Oxygen Demand (B.O.D.) by EPA Meihod 40.5.1. 
Chemical Oxygen Demand (C.O.D.) by EPA 600 / 4-79-020 

Meihod 410.4. 
Tolal Organic Carbon (T.O.C.) by EPA Mclhod 415.1. 

Analysis: 

(Units: mg/L, ppm) 

Biochemical Oxygen Demand, (B.O.D.) 5 

Chemical Oxygen Demand, (C.O.D.) , 38 

Total Organic Carbon (T.O.C.) 12 

Sincerely, 

fason Dahl Thomas Hallquisl 
Chemist Supervisor, Chemistry 

jd/lh:ljh 

k:\s,stcmlS0Oliivier\i>rcmieO6.J3Jf 

DWT-018508 
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BRAUII 
INTERTEC 

J u l y 19 , 1991 

Broun tntertec N o r t h w e r t , Inc. 
5405 NorlS logoon Avonus 
P.O.Box 17126 
Portland, Oregon 97217 
S03-289.1778 Fox; 2B9-1918 

Engineen ond Sctentish SBrvirtg 
the Bt/ill ond Nolt/rat fnvironmetirs 

Premier Edible Oils 
P.O. Box 63599 
Portland, Oregon 97283 

Attention: Mr, Don Morton 

SUBJECT: Analysis performed on four (4) samples received 
on 7/09/91, per your request. 

ITEM; Spent Nickel Catlyst 

REPORT: 

Analysis: 

Sample A, 1st run 

Sample h , 2nd run 

Sample B, 1st run 

Sample B, 2nd run 

Respectfully, 

Thomas Hallquist, Chemist 

Robert w, Hardesty Y 
Supervisor, Chemistry 

Report Number: O8-071-727 

15.3 

12.4 

12.1 

13.2 

RWH/mmh 
K:S!Sf£l)\800\HUC\F])EH07.1) 

DWr-018607 

Prov id ing yervi'cfri formerf^ odete t j 

by Norihwest Jesting lobo'ofonej Inc 
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March 7, 1988 

TO: Mike Nomura 

FROM: 

Max Dougherty 
Ozzie Hyde 
Don Morton 
John Salvatori 
Eill Wlneckl 

R.D. ^ 

SUBJECT: ISEO ANNUAL MEETING 2/28/88 - 3/1/88 

1 - The minutes of the last meeting were read and approved, 

2 - All three members of the nominating committee were re-elected. 
Palmco did not vote for any of the three, my feeling that it was 
time for new blood in this committee. 

3 - The Finance report was issued to all members. There was consid- -
erable discussion regarding the proposed budget for FYE - 89. The -
members voted a salary increase of $6,400 for Robert Reeves. 
I felt Reeves was poorly prepared in presenting his proposed budget. 
The Burn Program had been omitted in both the FYE - 88 and FYE - 89 
budgets and were revised accordingly. There is a $50,000 itetn in 
the budget for Technical Coimnittee Research programs. This is act
ually a set-aside fund for these programs. The budget is properly 
stated when it shows the aniount needed to replenish this fund back 
to the $50,000 level each year. It was also agreed that interest 
earned on the CD's should be listed as income In order to reduce 
assessments. A new budget will bc prepared and forwarded to all 
members. This should reflect a proposed budget for FYE - 89 of 
$295,400.00. 

4 - Health Claims Labeling - FDA has received negative comments regarding 
this proposal from AHA and others, and seems to be listening to these 
comments. Dr. Forbes of FDA has mentioned hydrogenation and trans-fatty 
acids. He says FDA may bave to reconsider the and/or labeling provis
ions. The trans-fatty odd issue was raised again to FDA by a Dr. Enig 
of the University of Maryland. It appears FDA is now simply broadening 
this knowledge of trans-fatty adds. The FASEB committee will hold a 
strategy meeting in Karch to discuss this issue of Health Claims Labeling. 
The ISEO technical comnlttee will prepare a report to FASEB on this Issue. 
It is unclear at the present as to what type of final action will bc taken 
by FDA. 

OV\rr-034259 

roi 
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5 - Fish Oil - FDA Is considering splitting the petition for GRAS status 
into two parts, menhaden and the Omega-3 fatty adds. There Is not 
much' concern over the menhedcn oil only and a decision could he 
reached by June of this year. No decision on the Omega-3 petition-
Is expected before 1990. 

6 - Nickel has been labeled a toxic pollutant under the Clean Water Act. 
DOT has etated that nickel should be considered as hazardous material 
"as regards to transportation." The current concern at EPA regarding 
nickel still remains very low. It is an issue we simply have to watch 
closely. (For everyone's info - the City of Portland has issued a 
maximum level of nickel on our waste water discharge of 3PPM.) 

7 - Reeves Is trying to get "Vegetable Oil Mists" removed from the Hazard 
Communication Standard of OSHA. He feels he may te successful thru 
the Paperwork Reduction Act by the Office of Management & Budget. 

8 - In his "Washington Report", Reeves noted that postage will likely 
increase to 25 cents in April of this year. He feels the Democrats 
will retain control of The Senate and may add some seats to their 
current majority. The House also appears to remain Democratic. 
Senator Byrd may quit as Senate leader and move to the Appropriations 
Committee. The U.S./Canada Free Trade Agreement faces a "rocky road̂ ' 
in Congress but will probably pass In some form. 

9 - There was considerable discussion regarding Contamination of edible'oils 
during transport. Some members, (Hunt-Wesson primarily), agreed that 
the list of contaminants was too broad. They felt we should argue with 
FDA chat contaminants are removable by our refining processes. They feel 
It should not be a question of whether the contaminant Is a carcinogen, 
but whether it can be removed during processing. If these contaminants 
can be removed during processing, should they be on the "A-Llst"? The 
question was asked about the oils coming into the U.S. directly to con
sumers that did not come through facilities with refining processes. 
After considerable and heated debate it was decided to have tbe technical 
committe review the A-List and issue a report to the member delegates. 

10 - In general, I found considerable interest in Canola by a number of 
Companies. Most of those that have processed Canola have met with some 
quality problems. Most of the people I talked with said their business 
in January was fair to good, but that February volume was very bad. It 
appears Durkee is very upset about our entrance Into the fractionated 
hard butter market- Everyone is concerned with the growing burden of 
complying with the Community Right to Know Act, Clean Water Act, Proposi-
ion 65 and others. They are becoming a real burden to all members. It 
appears that at least seven other States (Oregon not Included) are con
sidering propositions such as the California Proposition 65. 

RWD/clc 

OWT-034260 
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PALMCO INC. 

Hydrogenation Project 

Process Description 
Page Two 

After attaining the proper degree of hydrogenation, the oil is 
cooled in the converter to an acceptable filtration temperature. 
Catalyst filtration, post-treat, polish filtration and pumping 
to storage is a continuous process. The catalyst Is removed In 
a vertical pressure leaf filter. The catalyst is recovered and 
re-used and can be used, with up-grading with new catalyst three 
times. 

The filtered oil flows to a slurry mix tank where proportioned •« 
amounts of citric acid and filter aid are added automatically and 
the mixture drawn by vacuum to the drying-degassing vessel. The 
oil is then pumped through a horizontal plate filter for removal 
of residual nickel and on to hydrogenated oil storage. 

We are adding a 750,000 pound capacity storage for hydrogenated 
coconut oil. As mentioned earlier we can also utilize the two 
220,000 pound storages for hydrogenated oils. This hydrogenated 
oil must then be steam refined/deodorized and would be processed 
through our existing system. 

We are then adding a new 500 ton capacity storage for finished 
hydrogenated coconut oil. We are also adding two new 220,000 pound 
capacity storages for other oils in the same manner as we are doing 
prior to the hydrogenation process. Theee new finished oil storages 
will be located near our blend scale Installed in our tallow project. 
This blend scale will then also be used for blending hydrogenated 
coconut oil and 76" coconut oil to attain the desired end product. 
New load-out controls and piping were taken into consideration during 
the tallow project to facilitate the blending and load-out of cars and 
trucks of hydrogenated coconut oil products. 

We have lnclud(»d f" ""'̂  p-rnpnRjT flT7 electrolyt;lc. hydrogen generator. 
This generator will produce 1200 SCFH and will supply ample hydrogen 
for this coconut oil volume. Including capital costs, depreciation, 
taxes and insurance with the operating costs we find we can produce our 
own hydrogen for 35 cents per 100 cubic feet. To buy hydrogen in tube 
trailers or liquid hydrogen and then vaporize would cost us 75 cents 
per 100 cubic feec. The nearest liquid hydrogen supply is in Long Beach, 
California. Transportation costs make purchasing hydrogen unfeasable. 
The hydrogen generator Is completely automatic and is controlled from 
a central panel board in the hydrogenation building. The hydrogenation 
process operator will also monitor the hydrogen production. 

-18-

DWT-034652 
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U.S. Department 
of Transportation 

United States 
Coast Guard 

KOTICE o r FEDERAL IHTEREST FOR 

AN OIL POLLUTION IKCIDEMT 

(7^ 
^a/r-^ A^f^ 

conOMiiira orrictit 

S T i - y AA. 3A6//tfAi7»-
rO/<T-CAA/J7. o ^ 

IFAA ff̂  (^^^-7 ¥0-9772 

/ i ^ J^ / 'Az 
7 ^ ^ » •^. UJ. yy i>^^/^£: ;^ 

/W^'^AZj, .̂ /f ^7-720A's'rr/ 
G e n t l e m e n : /-^/^Lr 
On or about YY^Y^Y^^^^ ' ^^ (̂ ^ pollution incident ocxsurred or 
threatens to ocxiur ^x y ^ r ^ / v f ^ ^ j ? ^ A C ^ L ^ J T a / J - , 
You may ba financially responsible for that incident.Under Feaeral 
Statutes, the United states Government raay take action to minimize or 
mitigate damage to the public health or welfare that is threatened or 
that may be caused by this incident. 

Under the Oil Pollution Act of 1990, the responsible party is liable 
for, among other things, removal costs and damages resulting from this 
incident. The failure or refusal of the responsible party to provide 
all reasonable cooperation and assistance requested by the Federal On-
Scene Coordinator (OSC) will eliminate any defense or entitlement to 
limited liability which otherwise raight ba available under the Act. 

You are advised that your failure to properly carry out the removal of 
the discharge as ordered by the OSC or to comply with any administrative 
orders necessary to protect the public health and welfare, may subject 
you to additional penalties. For such failure, owners, operators, or 
persons in charge of the vessel or facility from which the oil is 
discharged ar© subject under the Federal Water Pollution Control Act 
(FWPCA), as amended, to a civil penalty of up to S25,000 per day of 
violation or up to 3 times the costs incurred by the Oil Spill Liability 
Trust Fund. Should you require further information concerning this 
matter, please contact /^yfAZ/^V ^ ' ^ ^ / S / A / at the above 
address and telephone number. 

As long as the OSC determines that you are taking adequate actions in 
this matter. Federal removal action will usually be limited to 
monitoring the progress of your actions and providing guidance as 
necessary. Under the FWPCA, as amended, your response actions may be 
taken into account in determining the amount of any penalty assessed as 
a result of the discharge. 

Sincerely, 

^ . ^ . ^ O . 

Received and Acknowledged: Olfa.,YzU~'^ a i f ^ / T ^ - i ^ - ^ o i z A ' ^ ' ^ -

Witness(es): 

DEPT. OT TIONSP.. BSCO, e<>-5S«» ( S - 9 J ) • US 0P0:»M-0422-r2r SK 7530-01-or3-26!0 
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A. DISCHARGE 

1. n Uotf Ttme CSronp , f . ^ ^ t ^ f f ^ 

2. O l/ocatlon (Enter owioxlti!) 
O Latltude/lonKlttiilf ,D t i ~T t 
D A^ea-l.lock i ] ^ " ' 5 L . T N 
D Klvtr )»llc , o , o "il.A. oJ 

^ 

• otber <Kpt<dfy) : 

8. D BtntP.- f ? ^ — 

1 2 2 . ^ 

i . D Wnter Body (Enter <ii>pOh-lte> 

{!, D Source (DeBcrfbe opjwsltp) or suspected source 

6. D Oauw (Descrllie oiiposlte) In as mncb detail 
aii posiilble 

7. O Operation (Describe ojittoslte) 
t C Transter C f i l < i . C r O 
O Tank cleanluR 
D Exploration 
• PmoplBK bllRW 
D Otlier f«i>eclf,'r): 

8, D MntiTlnl: A < ^ ( - l ^ <^ ' ^ 
O Description, it mnterial unlcoova or cbemical 

composilion If other limn oil. 

O.D Quantity: - . . 7 C> / < ^ / ^ ! > . (un iu ) . 

• How detecnilntd (includo color, dimensions, 
odor.) 

10. • The ijuanllt}- wan KUlRcleiit tu civrtfe n viKii.lc 
Klieen, sUidf;e or i>umlKl<>» mi or niKlt-r flte 
anr&ce ot Hie.wnter. 

11. D Operation Suiliended (Sjxjcl/j- npjwslte tUc 
tdeutUj of tlie Iicniou uumiendlnc tJie ojieratloti) 

12. D How did iKillutont enter the water? Inelnfle 
map or skctcb. 

i ^ 

O 

Md^ aik 

^ 

J 

OY ĵk-y '^.i.nl^^Y r"* ><-f>y7 ̂ -̂̂ .̂ ^ 

' ^ y cin<*.AzJi. ,r2.f^>y(C^ 

^UTAY 

. , e ^ s L ^ oA^XtJnZf^AA. P t t A ^ . ^ ^ r . 

"«^ ^ ^ ^ ^ jA i iSC 

. . J B Z . • A ^ Y 
^ ^ - j t s^u i -A . . . ^ Y j i g f " 

^.;^Q.,^l^c^..^-»^^. .^ /4^r i . 

"CiJyJl. 

^/A^M^ 

0 

-Â ŷ l, I f Y ^ 

<-7.aA-^^o 

..C^V;<5A-

_SfE-i.2_jL| ^^cA. 
g " ^ £AiX g „ o . 'Z^>Y.A*^i?A7'rryt... ijJJi— 

Yt̂ Z <̂cJA ,//ij?. r-rt^Y^jitSt suu 

sr 

A P ( ^ ^ c-A\9, ( '̂=tO n i o ^. Y ? ^ . r-Tjf.y- nf- M A - S^n^kA'i^'C^ 

DWT-038726 
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STATUS U G E t r o 
P • PAID 
X • NOT a a e o YET 
B -BILLED, BUT NOT PAID 
L -CREDITPENDING 
S -CREDIT HAS BEEN ISSUEO (ON PAPER ONLY) 
$ -CHECK FOR CREDIT HAS BEEN ISSUED 

(/) 

o 
z 
o o 

COMJPANY/SUfhLIER 

AC«fcT KETALS 

ASXET KEIALS 

a C B A C METAI.S 

CASCM)B COLUHBIA 

CASCADE COLUHBZA 

CASCADE COUIMBIA 

CHSMCARB - . VW » R 

O O M C A R E - VH & A 

CHBCARE - VH £ R 

CHBICARE - VW 4 R 

DOW CROaCAL 

DOW CBOaCAL 

EUCELHAHS 

• W E U i A K D 

KcCALL o n , 

KYERS COKTAINeK 

(OEHS COOTAIHER 

OAGSON OILS 

VW a R 

VW a R' 

VW t B 

VW » n 

VW I R 

VW a R 

VW » R 

VW a R 

VW a R 

HASTG ISUIACEKEOT 

HASTE HAHAGBanT 

WASTS t o M M a f o n 

fRODUt^T 

spore m c K a RECWERV 

s t e m H l C l t K . RECOVERY 

s T A i t a e s s STEH. . J U N X 

?aOS?H0SIC ACID 

K m t O C m o i U C ACID 

CAUSTIC SODA 

OAEITB (CA6STIC) 

SOQIQX KETnOLATC fOWDER 

SODIUM XETHOLATE L I Q i n D 

WASTS, DCWIHOW 

DOHTHESM PBOH SKSTEJl 

•FRE iowr Od Downaau i - S Y S T Q I 

•FREICKT OM MrSOSEL 222 

H I C K O . - NVSOSEL J J I 

DIESEL 

EKTOt DRUMS - U S 

EKPTV DRWKS - ISO 

VACntJM TRUCE 

OPEN HEAD DRUMS - 2 

POLTt DRUM - I 

ACTIVATBD CARBON 

HTOBOCHUWIC ACID BRUMS 

CADSTIC n jyKSS 

DOWTHERM A - MEW 

HISC CHARGES PDR RESTOCX 

OVERPACK DRUMS - 6 

CAUSTIC POTASH 

USED PALLETS 

MASTE ACTIVATHJ CARBON 

CELLULOSE FIBER 

A,Mouprr 
CHARGE 

j SI,000.00 

S3,000,00 

$315.00 

SI.OSC.OO 

W55.CO 

W.76O.0O 

H.0S3.54 

J390,56 

S472.00 

i720 .00 

tizo.oo 
$60.00 

J750.00 

S75O.00 

J250.00 

S250.00| 

CREDFT 

S320.00 

42,625.00 

S120.00 

S.'ttJ.OO 

$3,600.00 

J2.80S.00 

»207.10 
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October 2, 1996 

Mike 

Ozzle 

AdtJitional Employment Time for Help at Premier 

This memo relates to extended time needs in the areas of Traffic 
and Plant assistance, ynjUe.-

In summary, I need Dale for at least two more weeks. I need Ben 
and Bob for at least the rest of the month. The explanations are 
given below. I would appreciate your review and agreement this 
aftemoon if possible. Thanks for your help. 

Traffic -

Dale is working very hard to get the rail lease matters resolved. 
As indicated in the attached memo, he still has several projects 
that need his continued attention. 

In addition, after those are completed/resolved, he still must 
deal with the necessary paperwork and tracking of the remaining 
cars in the fleet •.:he«.t Cal Oils agrees to accept to get thera all 
assigned to Cal Oils and to see that the cars get delivered t;o '• 
the agreed upon points at which time Bernard will then accept 
responsibility for them and Premier is no longer the responsible 
party. 

I recommend extending his time two more weeks and hoping that we 
can get all these items resolved by that time, or by adding one 
Last week which would be to the end of the month at worst. 

Plant Inventories and Drum Cleanup -

The areas of disposition of remaining inventories of plant 
supplies and the identifying and disposition of the contents of 
all drummed stock on the warehouse pad is a very large and 
complicated task. 

We have a current inventory of Plant Supplies that we are working 
with suppliers and others in an effort to dispose of them one way 
or another. Those inventories are on our books at $143,000.00. We 
are attempting to minimize our losses as we take care of each of 
these items. 

The matter of drums and their contents is quite another matter, 
and dealing with this problem involves a great deal of time and 
some risk for Ben and Bob as well. Many of these drums have been 
abandoned for a long time and are potentially quite dangerous as 
they may contain caustic substances, etc. ,>„..„ 

DWT05I039 
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In addition, the area out there behind the warehouse is a real 
HiesB and must be cleaned up before C & T will buy this place. I 

1, believe that the environmental Phase 1 Report will reflect the 
sad state of thie area, as well as the questionable content of 
the drums, and roost likely will suggest the need for us to clean 
up and dispose of the materials tinder discussion before the sale 
is completed. 

Ben and Bob have been checking each drum as they go and 
segregating them as to their contents for final disposition. 
As of yesterday afternoon, we have identified the following: 

71 Drums - Fat to be melted down and sold as FPA hopefully 
42 Drums - Spent Nickel - To be returned to Ag Met Metals 
10 Drums - Used Motor Oil - To be recycled 
18 Drums - Used Dowtherm - Return to supplier 
16 Drums - Unknown substance - May require a HazMet Team to 

resolve and dispose of these substances 
115 Drums - Empty - Return to local supplier 

There still remains a total of 58 Drums yet to be opened and for 
their contents to be determined. Most of these are in very bad 
condition and may possibly have to be dealt with by a KazMet team 
which can be extremely expensive; 

We hope that this task can be completed by the end of the month. 
That would include identifying the contents of all drums and 
arranging for their disposition j.n some legal manner followed by 
a final clean up of the area. That also includes melting down the 
fat. 

If we have difficulty with the melt down of the contents of the 
71 drums of fat, or other unforseen problems with the disposition 
of the contents of the remaining drums as well as the identified 
inventory we now have, this time may need further extension 
again. 

At thi^ moment, I recommend we extend their tirae to the end of 
the raonth with a review near then again if needed. 

Mike, you or I can't deal with this stuff ourselves. We need Ben 
and Bob to complete this task. I recomment we proceed as 
outlined. 

Please call me today with your comments and hopeful approval. 

Any questions, call me please. 

DWT051040 
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NOTJCE OF 
P l A N COJVIPI.£73CN 

instructtons: Copy this form. Type or print ail responses. If the requested information does 
not apply to you, please note "not applicable.'" The completed form should reach DEQ by 
September 1,1991 if you are a large user or large-quantity generator, or by September 1, 
1992 if yoo are a small-quantity generator, or by September 1 of ths year following the year 
you become a toxics user. Send the completed notice to: Oregon DEQ. Hazardous and 
Solid Waste Division, 811 S.W. Sixth Avenue, Portland. OR 97204. 

BASIC INFORMATION 

Company name: PREMIER EDIBLE o i t s CORPORATICM 

Location of facility: 12005 N BITRGARD ROAD, PORTLAND OR ____^ 

Mailing address: PO BOX 83599. PORTLAND OR 97283 

Telephone: (503) 286-83.<.l 

Standard industrial classification (SIC) code(s): 2079-EDIBLE FATS & OILS 

EPA hazardous waste identification {HWI) number: QR& 987180189 

EPA toxic release invemory (TRI) number: 97203PLMCM12005 

Period covered by the plan (not less than 5 nor more than 10 years): 5 YE.\RS . 

Q p T i o N A i I N F O R M A T I O N 

(Note; You may want to send OEQ a summary of your progress in reducing toxic sub
stances and hazardous wastes prior to the year when your plan was completed, if sub
mitted, such information will be kept confidential and not become part of the public record.) 

1 am am not ^ submitting a separate document describing this firm's reduction 
in toxic substances and hazardous wastes prior to this calendar year. 

ACKNOWtEPGIMENT Of COMPiETION 

The business identified on this form has completed a plan for reducing toxic substances 
and/or hazardous wastes as required by Oregon law. As (urther specified by law, ttiis 
plan is being retained at our business location. 

Name of person completing this form: BEN itWERARlTY & DON MORTON 

Name and titte of owner or senior manager: MAX DOUGHEgJY-V.P. MANUFACTURING 

Signature of owner or senior manager: — / • ^ ^ ^ ^ ^ • ^ ^ - W ^ ^ y - - ^ ' 

Qajg. AUGUST 3 1 , 1992 ^ 

4 3 © 
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PREMIER EDIBLE OILS REDUCTION POLICY 

At Premier Edible Oils the protection of the environment is 
a high priority. We aro committed to the policy of 
eliminating and/or reducing our use of toxic substances and 
our generation of hazardous waste wherever possible. 
Where waste cannot be reduced or avoided, we are 
committed to recycling, proper treatment and disposal in 
ways that reduce or eliminate the undesirable effects on air, 
water and land. 

DWT-013301 
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REDUCTION PLAN 

We at Premier Edible Oils will establish a "REDUCTION TEAM" with the 
goal of reducing and/or eliminating the use of toxic substances and tha 
generation of hazardous waste which may endanger the environment. 

Our Team will consist of four (4) members: 

• Don Morton - V.P. Quality Control 
• Ben Inverarlty - Assistant to V.P. Manufacturing 
• Bob Masterson - Assistant to V.P. Manufacturing 
• One Plant Employee 

Our responsibilities will include but not be limited to: 

1. Inspecting our facility on a regular basis to determine how 
toxic substances ara now being used and to identify the 
existence of waste, particularly the generation of hazardous 
waste. 

2. We will be involving all employees in an attempt to identify 
the problem areas and to suggest possible solutions. 

3. We will set and attempt to meet realistic goals. 
4. We hope by forming this Team, we can communicate our 

objectives and goals to our fellow employees and welcome 
their comments and suggestions. 

DNArr-013302 
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REDUCTION ASSESSMENT 

1.) TOXIC SUBSTANCES USED 
A) HYDROCHLORIC ACID 

This product is used in the waste water t reatment system as a means of 
separating oil f r om water . After use th is substance is neutralized using Sodium 
Hydroxide. 

A t this part icular t ime, there appears to be no substitute or means of reducing 
the use of this material . 

B) PHOSPHORIC ACJD 

This product is used in the bleaching process as "Acid Treatment" . It is 
designed to assist In the removal of any trace metals wh ich may be naturally occurring 
or may have been developed during shipment or during early stages of processing. 
These acids wil l combine w i th the metals to fo rm insoluble filterable salts. These 
salts, along w i th the bleaching earth w i th absorbed color bodies, are removed during 
f i l t rat ion. 

Our goal wil l be to investigate the use of an alternate substance (Citric Acid) 
and perhaps means of improved process control which may require upgrading of 
exist ing equipment. 

We now use approximately 8 , 0 0 0 lbs/month of Phosphoric Acid at a cost of 
$3 ,120 .00 . Current cost of Citric Ac id indicate this cost would increase by $650.00 
per mon th . The use of Citric Ac id wou ld require the purchase of a new tank, 
equipped w i t h agitator and heating coi ls at a cost of approximately $4 ,000 .00 . 

A t th is t ime it wou ld appear t ha t the subst i tut ion of Citric Acid may be cost 
prohibi t ive. Our best approach may be to cont inue the use of Phosphoric Acid and 
invest igate means of reduct ion through the use of improved control equipment. 

C) NICKEL 

Nickel catalyst is used during the product ion of Hydrogenated Vegetable Oils. 
Generally speaking, hydrogenat ion is used t o change a liquid oil into a semi-solid or 
solid fa t a t ambient temperatures and t o enhance stabil i ty. 

The process involves the addi t ion o f hydrogen gas to vegetable oil at an 
elevated temperature, w i th the use of a cata lyst . Tho catalyst most widely used is 
Nickel . Once the Nickel has served i t ' s purpose it is removed f rom the oil by f i l tration 
at the end of the reaction t ime. 

DWT-013303 
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REDUCTION ASSESSMENT 
PAGE 2 

Our goal wil l be to re-use the "First Run" Nickel during the hydrogenation of 
selected products. Re-use is a cost eff icient opt ion, as the cost of catalyst (Nickel) 
contr ibutes significantly to the production of this product. We now use 837 
lbs/month. We wil l a t tempt to reduce our Nickel use by approximateiy 1 0 % during 
the fol lowing year or 8 4 lbs/month. Current average cost is $18,000.00 per month. 
This would represent a savings of approximately $1 ,800.00 per month. 

We also believe a small amount of Nickel could be saved through the use of 
improved "housekeeping" procedures. As this wou ld require no additional equipment, 
material or increased work force, this option would be cost effective. Further study 
wi l l be required to determine the actual quantit ies saved. 

2.) HAZARDOUS WASTE . 

AJ LABORATORY WASTE - CORROSIVE LIQUID 

Wastes generated in the laboratory are done so in the performance of routine 
analyses. Our laboratory is a full-t ime operation; 24 hours a day, seven days a week. 
The laboratory serves as a quali ty control group to assist in the production of our 
products. It also performs analyses relating to our waste water and other 
environmental concerns when needed. 

The laboratory waste stream is a mixture of solvents, acetic acid, water and 
small amounts of chemicals used in t i trat ions. The waste stream was submitted for 
analysis through Chem Care, a Division of VWR Chemicals. They determined that 
they could dispose of the laboratory waste stream by incineration. The materia! is 
collected in a drum and when fu l l , is shipped by Chem Care to Romic Chemical 
Corporation in East Palo Al to , California for disposal. 

Our volume thus far has been just borderline to make us a small quanti ty 
generator of hazardous waste . If we use alternate procedures using instrumental 
analyses, we may be able t o reduce our volume of wastes to less than 200 lbs/month. 

DWT-O13304 
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Form C. Hazartdous Waste Reduction/Minimization (pagel 0) 
This section asks about your nazardous wasie reduction/minimizaii&n aclivilies 

All LQGs are required lo develop perlormance goals lOf hazardous wasles Ihal are 10% or more by weight ot irieir 
lotal riazarOous wasie stream (m adOmon to any goals thai may be required 1or loxic subsiar>ces). Oueslions C-1 
through C-7 asK aboui nazardous wasies for v/hich you nave set perlormance goals 

LOGS are also required under RCRA (as pah of me Biennial Report), lo repon on waste mmlmizalion aclivilies they 
have undenaken (or individual waste streams and to develop acliviiy/produciion indices lor each wastestream 
reponed. Questions C-7 and C-8 also saiisly the RCRA Biennial Reporting requiremems. Please complete one lorm 
lor each waste sfeam you generate. 

W O R K S H E E T (Copy as many pages as you need.) 

H o w to conver t to POUNDS: 

- From SHORT TONS' l\/lulliply quaniily by 
2.000 (1 ionr2.000 pounds) 

- From METRIC TONS: Multiply quanlily Dy 
2,200 (1 lon=2.200 pounos) 

- From GALLONS: 

i f you do rtot know the density: Assume sub
stance has the density of water. Multiply the 
quantity by 8.34 (1 gallon vjaier := 8.34 pounds) 

If densi iy is measured in lbs/gal: Multiply the 
quanlily by the density, (e.g., 12 gallons ol waste 
with a densiiy of 8.67. lbs/gal would equal 12 X 8.67 
pour)ds or 104 pounds). 

/.' density is measured by specif ic gravity: 
IVlulliply the quantity by 8.34, then multiply this 

produci by the specific gravity, (e.g., 12 gallons ol 
waste with a specific gravity o( 0.95 would equal 12 
X 8.34 X 0.95 pounds or 95 1 pounds). 

From CUBIC YARDS: Multiply the quantily by 
density in pounds per cubic yard. II you don't 
know the pounds per cubic yard, use the following 
as a guidelines; 

Material Density (lbs/cubic yard) 

Clay 2.100 
Slag (blast lurnace) 2.200 
Earth/soil 2,700 
Limestone 2.700 
Sana. dry/loosG 2.700 
Sane, wel/packed 3.200 

H o w to c a l c u l a t e a n A C T I V I T Y / P R O D U C T I O N I N D E X : 

T o x i c S u b s t a n c e / H a z a r d o u s W a s t e : N I C K E L 

Step 1 . • Determine a measure ol production or activity that best relates to use of this toxic subsiance or 
tiazardous waste. For example, number of products manufactured, number of hours the planl was m 
operation, lotal number of emptoyee hours worked, total sales, budget, or any olher lactor lhat is 
appropnate lor the toxic subsiance or waste stream. What is your "production measure"? 

TOTAL POUNDS OF PRODUCT PRODUCED IN THIS PROCESS AREA. . . 

Step 2. Determine Ihe level ot this activity this year and the previous year. 

What was 1994's level ol activity? 54 .818 .275 POUNDS 

What was 1993s level ol activity? 52 ,907 ,487 POUNDS 

Step 3. Divide this years level ot activity number by the previous year's level ol activity quanlity. This is 
your index. 

1994 level ol activity 

1993 level of activity 

Equals your index 

54 ,818,275 

Divided by 

52.9Q7.4g7 

DWr-013305 
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Form C. Hazardous Waste Reduction/Minimization (pagelO) 
^ This section asks about your hazardous waste reduction/minimization aciivities, 

All LOGS are required to develop performance goals lor hazardous wastes lhat are 10% or more by weight ol their 
tola! hazardous waste stream (in addition to any goals that may be required lor loxic subsiances). Questions C-1 
Ihrough C-7 ask aboui hazardous wasles lor wliich you have set perlormance goals. 

LOGs are also required under RCRA (as part of the Biennial Repori), to report on waste mmlmizalion activities Ihey 
have undertaken for individual waste streams and to develop aclivily/production indices for each wastestream 
reponed. Questions C-7 and C-8 also satisfy the RCRA Biennial Reporting requirements. Please complete one form 
for each waste stream you generate. 

W O R K S H E E T (Copy as many pages as you need.) 

How to convert to POUNDS: 
- From SHORT TONS: Multiply quantity by 

2.000 (1 lon=2,000 pounds). 
- From METRIC TONS: Multiply quantity by 

2.200 (1 lon=2.200 pounds). 
- From GALLONS: 

If you do not know the density: Assume sub
stance has the density of waler. Multiply the 
quanlily by 8.34 (1 gallon water = 8.34 pounds). 

If density is measured in lbs/gal: Multiply the 
quantity by the density, (e.g., 12 gallons of waste 
with a density of 8.67. lbs/gal would equal 12 X 8.67 
pounds or 104 pounds). 

If density is measured by specific gravity: 
Multiply the quanlity by 8.34. then multiply this 

produci by the specific gravity, (e.g., 12 gallons ol 
waste with a specific gravity of 0.95 would equal 12 
X 8.34 X 0.95 pounds or 95.1 pounds). 

From CUBIC YARDS: Multiply the quantity by 
density in pounds per cubic yard. II you don't 
know the pounds per cubic yard, use the following 
as a guidelines. 

Material Density (lbs/cubic yard) 

Clay 2,100 
Slag (blast furnace) 2,200 
Earth/soil 2,700 
Limestone 2,700 
Sand, dry/loose 2,700 
Sand, wet/packed 3,200 

H o w to calculate an ACTIVfTY/PRODUCTION INDEX: 

Toxic Substance/Hazardous Waste: PHOSPHORIC ACID & HYDROCHLORIC ACID 

Step 1. Determine a measure ol production or activity that best relates lo use of this toxic substance or 
liazardous waste. For exampie. number of products manufactured, number ol hours the plant was ir. 
operation, total number of employee hours worked, lotal sales, budget, or any other factor lhat is 
appropriate for the toxic substance or waste stream. What is your "production measure"? 

TOTAL POUNDS OF PRODUCT PRODUCED DURING THE YEAR. 

Step 2. Determine the level of this activity this year and the previous year. 

What was l994-s level ol activity? 181.717,929 POUNDS 

What was 1993's level of activity? 189,002,557 POUNDS 

Step 3. Divide this year's level of activity number by the previous year's level of activity quantity. This is 
your index. 

181,717.929 1994 level of activity 

Divided by 

1993 level of activity 189.002.537 

Equals your index 

DWT-013306 
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Toxics Use Reduction and Hazardous Waste 
Reduction Plan • Annual Progress Report Forms 
Form A: General Facility Information 

This section asks some general questions about your facility. 

A-1 . What Is the name of your facility? 

PREMIER EDIBLE OILS CORPORATION 

A-2. If different from A - 1 , what is the name of your facility as filed with the Oregon Secretary of State, 
Corporation Division? (I f same as A-1, write "Same." ) 

SAME 

A-3. What is your RCRA EPA/DEQ ID number? 

ORD 987180189 ' 

A-4. What is your TRI Facility Identification Number number? (If your facility files a Toxic Chemical Release 
Inventory Form R, enter your TRI Facility Identification Number as entered on lhat form. If your facility does 
not, enter'NA.") 

97203PLMCW12005 ________^.^___^____ 

A-5. What is the mailing address of this facility? (Where should DEO send forms and correspondence?) 

Street Address or P.O. Box PQ BOX 83599 

City. Slate, ZIP Code PORTLAND OR 97283-Q599 

County MULTNOMAH 

A-6. Where is this facility physically located? (If same as mailing address, write "Same as mailing address") 

Street Address 1 2 0 0 5 N . BURGARD ROAD '. 

(If no street address, enter industrial park, building name, or other physical location description. Do not enter a 
Posi Office Box.) 

City, State, ZIP Code POIITT,ANB OR Q12Q2 

Countv MULTNOMAH 

A-7. Who should DEQ contact if clarif ication is needed on these forms? 

Name and TIIIB DON MORTON. VICE PRESIDENT RESEARCH & DEVELOPMENT 

Phnno (503) 286-8341 

A-8. What is the four-digit Standard Industrial Classification (SIC) Code that best describes the principal 
products or services rendered at this facility? 

2 0 7 9 DWT-013307 
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A-9. Acknowledgment of Completion 

>C1 The business identified on this lorm has completed an Annual Progress Report for reducing loxic substanc
es and/or hazardous wasles as required by Oregon law. As further specified by law, this Annual Progress 
Report is being retained at our business location. 

• The business identified on this form is exempt from the Toxics Use Reduction and Hazardous Waste 
Reduction planning requirements because in accordance with OAR 340-135-040: 

• Waste was generated from a one-time event (and this facility was previously a CEG). 
• Waste was generated as a result of remedial activities, 
n Facility was a CEG in 1994 and is not a LTU. 

Nameandtitleofownerorseniormananer: MAX D0UGH£yTY. VICE PRESIDENT MANIJFACTtmTNn 

Signature of owneoor senior manager. 

Date: A Y 7 <. •Y&L 

DWT-013308 
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Form B: Toxic Substance Use Reduction 
This section asks about toxic substances for which you set perforniance goals in your 
Toxics Use Reduction and Hazardous Waste Reduction Plan. 

B-1. TOXIC SUBSTANCES. Complete one row tor each toxic substance used at your facility for which you sal a 
performance goa/in your TURHWR Plan. 
tf you set performance goals for more than 24 toxic subsiances use copies of this page. Copy as many pages 
as you need. 

For each TOXIC SUBSTANCE for which you set a performance goal, list 

Toxic Subsiances Chart: page J _ of _ ! . ' 
Facility Name: PREMIER EDIBLE OILS CORPORATION 

Name o( the toxic substance CAS Number(s) 

1 NICKEL 007440-02-0 

' 2 PHOSPHORIC ACID 007664-38-2 

3. HYDROCHLORIC ACID 007647-01-0 

i 4 . 

Lbs. per 
year of 
toxic sub
stance used 

9 ,071 

99,226 

86,116 

Optional: 
Performance Optional: 
goal—lbs Activity 
per year (or production 
% reduced) index 

1.036 • 

0 .961 j 

0 .961 

is. ' 1 
6. -

7 . • ' 

8. • 

9. 

10. 

11. 

12. 

13. 

14. _ 
j 1 5 • 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

1 S4. 
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B-2. Narrative: please describe tha data on the preceding pages in as much detail as you can. You may 
provide a descriplion for each toxic substance you established a reporting goal for, or you may provide an 
overall description. Copy as many pages as you need. You may also use this form to describe your hazardous 
wastes descrilsed on page 10. 

If you are providing separate descriptions for each loxic substance or need more space for any reason, use 
copies of this page or attach additional sheets of paper describing the data. The formal suggested below is 
optional. 

Name of the toxic suljstance/hazardous waste: '̂ ^CKEL 

(1) Describe your goats: 
TO REDUCE THE AMOUNTS OF TOXIC SUBSTANCES USED BY RE-USING NICKEL CATALYST. 

(2) Discuss your progress In achieving your goals: 

WE HAD A 12.4% REPUCTION IN TOTAL NICKEI. USED WTTH Ah; ACTTVTTY PRODlinTTON TNnF.X 

FOR THAT DEPARTMENT OF 1 . 0 3 6 . 

(3) What reduction measures have been implemented by your facility? 

WE HAVE BEEN PURSUING A RE-USE PROGRAM AND ARE CONTUNUING THIS. 

(4) What major impediments do you face in efforts to reduce your use of this toxic substance or hazard
ous waste? 

OUR PRODt t rT MIX .qOMTrTTMRS TlCtK^ NOT Al.T.niJ FURTHER R P m i r T i n N q . 

(5) Other comments: 

T^S310 
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B-2. Narrative: please describe the data on the preceding pages In as much detail as you can. Vou may 
provide a description for each toxic substance you established a reporting goal lor, or you may provide an 
overall description. Copy as many pages as you need. You may also use this form to describe your hazardous 
wasles described on page 10. 

If you are providing separate descriptions for each loxic substance or need more space for any reason, use 
copies of this page or attach additional sheets of paper describing the dala. The format suggested below is 
optional. 

Name of tbe toxic substance/tiazardous waste: PHOSPHORIC ACID . 

(1) Describe your goals: 
OUR ORIGINAL GOAL WAS TO REPLACE PHOSPHORIC BUT THIS HAS NOT BEEN POSSIBLE IN 

OUR PROCESS. 

(2) Discuss your progress in achieving your goals: 

ALTHOUGH OUR CONTROLS ARE BETTER. OUR PRODUCT MIX HAS NOT ALLOWED A DECREASE IN 

USEAGE. 

(3) What reduction measures have been implemented by your faci l i ly? 

OPERATOR MONITORING. 

(4) What major impediments do you face in efforts to reduce your use of this toxic substance or hazard
ous waste? • 
FINDING A SUBSTITUTE THAT I S EFFECTIVE IN OUR PROCESS AND IS NOT COST PROHIBITIVE. 

(5) other comments: 

DWT-013311 
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Form B: Toxic Substance Use Reduction 
• This section asks aljout toxic substances lor which you set performance goals in your 
Toxics Use Reduction and Hazardous Waste Reduction Plan. 

B-1. TOXIC SUBSTANCES. Complete one row for each toxic substance used at your facility lor which you set a 
perforrnance goal in your TURHWR Plan. 

If you set performance goals for more than 24 toxic substances use copies ol this page. Copy as many pages 
as you need. 

For each TOXIC SUBSTANCE for which you set a performance goal, list: 

Toxic Substances Chart: page — ol 

Facility t\lame: . 

Name ol the toxic substance CAS Number(s) 

Optional: 
Lbs per Perlormance Optional: 
year of goal—Ibs. Activity 
loxic sub- per year (or production 
stance used % reduced) index 

1. 

2. 

3. 

4. 

5. 

5. 

7. 

B. 

9. 

10. 

11. 

12. 

13. 

14. 

16. 

17. 

IB. 

19. 

20. 

21 . 

22. ! 

23. . . - . . « 

24. Dwr-uiJ^i-^ 
1 
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B-2. Narrative: please deBcrIt>e the data on the preceding pages In as much detail as you can. You may 
provide a description lor each loxic substance you established a reporting goal lor, or you may provide an 
overall descnption. Copy as many pages as you need. You may also use this form lo describe your hazardous 
wastes described on page 10. 

If you are providing separate descriptions for each toxic substance or need more space for any reason, use 
copies of this page or attach additional sheets of paper describing the dala. The format suggested below is 
optional. 

Name of the toxic substance/hazardous waste: HYDROCHLORIC ACID 

(1) Describe your goals: 
TO REDUCE THE USE OF HYDROCHLORIC ACID I F POSSIBLE. 

(2) 

(3) 

Discuss your progress in achieving your goals: 

WE HAD AN INCREASED USEAGE DUE TO MECHANICAL PROBLEMS WITH PUMPS. THIS HAS BEEN 

CORRECTED AND FOR THE LAST HALF OF THE YEAR THE USEAGE WAS MUCH LESS THAN THE 

FIRST HALF. 

What reduction measures have been Implemented by your facility? 

CONTINUOUS MONITORING OF USEAGE. WE ARE ALSO ATTEMPTING TO OPERATE THE WASTE 

WATER TREATMENT AT A HIGHER PH. 

(4) What major.impediments do you face in efforts to reduce your use of this toxic substance or hazard
ous waste? • 

(5) 

THE VOLUME OF WASTE WATER GENERATED BY OUR PRODUCTION PROCESS CANNOT BE REDUCED 

APPRECIABLY. ALSO THE ACID IS NEEDED TO REMOVE FAT FROM THE EFFLUENT. 

other comments: 

DWT-013313 
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Form B: Toxic Substance Use Reduction 
This section asks about toxic substances for which you set perfonnance goats in your 
Toxics Use Reduction and Hazaretous Waste Reduction Plan. 

B-1. TOXIC SUBSTANCES. Complete ope row ior each loxic substance used at your facility lor which you set a 
. performance goal in your TURHWR Plan. 

tf you sel performance goals for more Ihan 24 toxic subsiances use copi&s of this page. Copy as many pages 
as you need. 

Por each TOXIC SUBSTANCE for which you set a performance goal, list; 

Toxic Substances Chart: page _ 
Fafiility Namp-

Name ol the toxic subsiance 

_ o l • 

GAS Number(s) 

Lbs. per 
year o( 
loxic sub
stance used 

Optional: 
Perlormance Optional: 
goat—Ibs. Activity 
per year (or production 
% reduced) mdex 

1. 

? 

•?. 

a 

fy 

6 

, 

e. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16 

17. 

IS. 

19-

20. 

21 . 

22. 

23. 

24. DWT-013314 
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Toxics Use Reduction and Hazardous Waste 
Reduction Plan Progress Report 
A. General Facility Information 

This section asks some general questions about your facility. 

A-l. What is the name of your facility? 

PREMIER EDIBLE OILS CORPORATION 

A-2. If different from A-l, what is the name ofyour facility as filed with the Oregon Secretary of State, 
Corporation Division? (If same as A-l, write "Same." ) 

SAME 

A-3. V^liat is your RCRA EPA/DEQ ID number? 

ORD 987180169 

A-4. What is your TRI Facility Identification Number number? (If your facility files a Toxic Chemical Release 
Inventory Form R. enter your TRI Facility Identification Number as entered on that form. If your faciiiry does 
not, enter "NA.") 

97203PLMCN12005 

A-5. What is the mailing address ofthis facility? (Where should DEQ send forms and correspondence?) 

Streei Address or P.O. Box PO BOX 83599 

City, State, ZIP Code PORTLAND. OR 97283-0599 

County MULTNOMAH 

A-6. Where is this facility physically located? (If sameas mailing address, write "Same as mailing address.") 

Street Address I 7.005 N. RIIRGARÔ 'FIQAD 
(If no street address, enter induslrial park, building name, or olher physical location description. Do not enter a 
Post Office Box.) 

City, Stale, ZIP rnH^ PORTLAND. OR 97203 

County. MULTNOMAH 

A-7. Who should DEQ contact if clarification is needed on these forms? 

Name and TJIIP DON MORTDN, VTCF. PRF.STDENT RE.SKARCH & DEVELOPMENT 

PhnnP (5031 ?.ftfi-8341 

A-8. "What is the four-digit Standard Industrial Classification (SIC) Code that best describes the principal 
products or services rendered at this facility? 

DWT-013315 2 0 7 9 

Toxics Use Reduaion and Hazardous Wasie Reducuon Plan Progress Report. Instructions and Forms ' page 3 
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• OPTIONAL: Your facility's per/or/nance goa/for the loxic substance or hazardous waste. The goal stated 
here should reflect-any adjuslmcnls you have made lo your original goals. 

• OPTIONAL: An activity/production index. The activity/production index measures changes in production and 
olher factors ihal affecl the quantily of hazardous wasles generated or loxic subsiances used al your facility. 
This index is used lo distinguish changes in generation or use Ihal are due lo economic or other factors from 
changes Ihal are due lo reduction efforts. You may use the following worksheet to help you calculate this 
index. NOTE: If you are a generator required to compleie DEQ's annual Hazardous Wasie Reporling Forms, 
you may have already calculated ihis index on ihose forms. 

The differeni characteristics of each goal may require you lo provide a different production index for each goal. 
In such cases, you may provide a completed copy of the worksheet below for each produciion index used. For 
a single production index, the explanation of how the index was calculated may be provided in the commenls 
part of Ihe report in lieu of this worksheet (An activity/production index is required for LQGs for hazardous 
wasles only). 

T h i s i s a. W O r k S h G G t . Plcase make as many copies as necessary. 

ACTlVITy/PRODUCTION INDEX WORKSHEET for the following toxic substances and hazardous wastes: 

Step 1. Determine a measure of produciion or activity that best relates to use of this toxic substance or generation 
of this waste stream. For example, number of producls manufactured, number of hours the plant was in 
operation, total number of employee hours worked, total sales, budget, or any other facior that is appropri
ate for the toxic subsiance or waste stream. What is your "produciion measure"? 

Step 2. Determine the level of Ihis activity Ihis year and the previous year. 

What was 1993'5 level of activity? 
• 189.002.557 POUNDS 

What was 1992's level of activity? 
163.767.842 POUNDS 

Step 3. Divide this year's level of aciivily number by the previous year's level of activity quanlity. This is your 
index. 

1993 level of activity 189.002.557 
i 

Divided by 

1992 levei of activity 163,767,842 

Equals your index 1 • 154 

DVVT-013316 
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B-3 HAZARDOUS WASTES. Complete one roiv for each hazardous waste generated at your facility for which you 
set a performance goal in your TURHWR Plan. 

If you sel performance goals for more than 22 hazardous wastes use copies of this page. Copy as many pages as 
you need. 

For each HAZARDOUS WASTE for which you set a performance goal, Ust: 

Hazardous Waste Chart: page _ J . of J _ 

Facilily Name: PREMIER EDIBLE OILS CORPORATION 

Name of the hazardous waste Waste code(s) 

Optional: 
Lbs. per Performance Optional: 
year of goal—Ibs. Activity 
waste per year (or production 
generated % reduced) index 

LABORATORY WASTE DOOI. D002. FQ02. F003 2.005 2.000 1.154 

DWT-013317 -
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B-4. Narrative: please describe the data on the preceding pages In as much detail as you can. You may provide 
a descriplion for each performance goal toxic substance or hazardous waste or provide an overall description. 

If you are providing separate descriptions for each performance goal loxic subsiance or haz.irdous waste t>r r>M.'d 
more space for any reason, use copies of Ihis page or aiiach additional sheets of paper describing the data. The 
formal suggested below is optional. 

Name of the performance goat toxic substances or hazardous 
wastes: PHOSPHORIC ACID 

(1) Describe your goals: 

TO REPLACE PHOSPHORIC ACID WITH ANOTHER SUBSTANCE THAT IS NOT A TOXIC MATERIAL. 

(2) Discuss your progress in achieving your goals: 
AT THIS TIME WE HAVE NOT BEEN ABLE TO FIND A SUITABLE SUBSTITUTE FOR OUR PROCESS.' 

(3) What reduction measures have been implemented by your facilitj-? 

CLOSER MONITORING OF USAGE. 

(4) ViJhat major impediments do you face in efforts to reduce your use of toxic substances and generation of 
hazardous waste? 

CHANGES IN OUR PRODUCT MIX HAVE FORCED US TO INCREASE OUR USAGE BECAUSE OF PROCESS 

REQUIREMENTS. 

(5) Other commems: .". *• 

DWT-013318 
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B-4. Narrative: please describe the data on the preceding pages in as much detail as you can. You may provide 
a description for each performance goal toxic substance or hazardous waste or provide an overall description. 

If you are providing separate descriptions for each performance goal loxic subsiance or hazardous waste or need 
more space lor any reason, use copies of this pnge or attach additional sheets of paper de.'.cribing lhe daia. Tfic 
formal suggested below is optional. 

Name of thc pcrformartce goal loxic substances or hazardous 
., . . ,•».. HYDROCHLORIC ACID 

(1) Describe your goals: 
TO REDUCE THE USAGE OF HYDROCHLORIC ACID IF POSSIBLE. 

(2) Discuss your progress in achieving your goals: 

9 NO REAL PROGRESS AS YET. 

(3) V '̂hat reduction measures have been implemented by your facilit\'? 

WE ARE TRYING TO INCREASE PH IN OUR WASTE WATER TREATMENT TO REQUIRE LESS 

HYDROCHLORIC ACID. 

(4) \\'hat major impediments do you face in efforts to reduce your use of toxic substances and generation of 
hazardous waste? 

SOME ACIDIFICATION I.g REOUTRFD IK TREATING THE WASTE tMTER IN ORDER TO BREAK THE 

FAT OUT DUE TO LIMITS ON FAT IN OUR EFFLUENT. . 

(5) Other commenls: .". ^ ^ 

ov\n--oi33i9 
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B-4. Narrative: please describe the data on the preceding pages in as much detail as you can. You may provide 
a description for each performance goal toxic subsiance or hazardous waste or provide an overall description. 

If you are providing separate descriptions for each performance goal loxic subsiance or hazardous waste or need 
more space for any reason, use copies of this page or attach addiiional sheets of paper describing the data. The 
format suggested below is optional. 

Name of thc performance goal toxic substances or hazardous 
w:.tiPf LABORATORY WASTES 

(1) Describe your goals: 

TO REDUCE THE AMOUNT GENERATED TO A LEVEL BELOW THE SMALL QUANTITY GENERATOR 

GUIDELINE. 

(2) Discuss your progress in achieving your goals: 

THT<; PAST VFftR MK WRK AW.F. TO REDUCE OUR WASTE TO A LEVEL OF CONDITIONALLY 

EXEMPT GENERATOR. 

(3) What reduction measures liave been implemented by your facility? 

CONTINUING USE OF INSTRUMENTAL METHODS IN PLACE OF WET METHODS. 

! 

(4) What major unpedimenls do you face in efforts to reduce your use of loxic substances and generation of 
hazardous waste? 

MANY OF THE ACCEPTED METHODS IN OUR INDUSTRY STILL USE CHEMICALS THAT GENERATE 

SOME VOLUME OF WASTE. 

(5) Other comments: , ^ f 

DWT-013320 
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If you provided an activity/production index in questions B-2 or B-3, you may also attach a completed worksheet 
or provide below an explanalion of how Ihe index was calculated. 

B-5. Please provide any comments, additional information, or explanation regarding your Toxics Use Reduc
tion and Hazardous Waste Reduction Plan (optional): 

DWT-013321 

(Continue on page 10 i f needed.) 
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Toxics Use Reduction and Hazardous Waste 
Reduction (TURHWR) Plan Annual 
Progress Report 

A. General Facility Information 
This section asks some general questions about your facility. 

. \ - \ . Whal is lhc n a m e of your facility? 

PREMIER EDIBLE OILS CORPORATION 

A-2. If different from A-l , what i s t h e n a m e of your faciUty as filed with tiie Oregon Secretar>' of Slate, 
Corpor.ition Division? ( If same as A-l , write "Snmc." ) 

SA'-ir, 

A-3. What is your FtCRA EPA/DEQ ID n u m b e r ? (If your facility has been assigned an EPA/DEQ hazardous wnstc 
acli\ il\ ID number, enter that numlier. if it has not, enter "KA.") 

DRJ) v-;; 180189 

A-4. What is your TRI Facility' Identification Nxiniber numtjer? (I: your facility files- a Toxics Rciease Inventory 
Form R, enter your TRl Facihty Identification Numlier as entered cn lhat form. It vour facility docs not, 
enter "K.^.") 

972O3PLMCK120;5 

A-5. Whai is thc mail ing address of lh is facility? (Where should QEQ send forms and correspondence?) 

.Slreel .^tld^ess or P.O. Bo.x PO BOX 8 3 5 9 9 

City. Slate. ZIP Code . PORTLAND OREGON 9 7 2 S 3 - 0 5 9 9 

Counu- MULTNOMAH 

.A-6. Where is ihis facilily physically located? (If same as mailing addiv^s, write "Same as mailing address.") 

.Sireet Ao'tl..-s' 12005 KORTH BURGARD RO/vD 

(ll no strc-e; address, enici induslrial park, building name, or other physical lot aiion cic-5.crip!ion. Do nol enter a 
Post Oflice Box.) 

PORTLAND OREGOK 9 7 2 0 3 City. State-, ZIP Code. 

Coi in lv MULTNOI-'iAH 
DWT-013322 
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TOXICS U>e ReiWi'c; ant! Harardou. I\ aste Redaction Pioptcs'^ Rcpcm. Instrticlions and forms • pat:e 2 

FDl 

SCHN00195075 



A-B. What is the four-digit Standard Industrial Classincation (SIC) Code that best describes the principal prod
ucts or services rendered at this facility? 

_1 _2. -2. JL 

Section B: Toxics Use and Hazardous Waste Reduction Plan Progress Report 
This seciion asks about toxic substances and hazardous wasles for which you set performance goals in your 
Toxics Use Reduction and Hazardous Waste Reduction Plan. 

B-1. Did you set any perfonnance goals for toxic substances or hazardous wastes in your plan or in any updates 
to your plan? 

a Yes O No 
(If Ves, continue to B-2) (If No, skip lo question B-A) 

How to fill oul Charts B-2 and B-3 (charts foltow these instructions): 

For each toxic substance used or hazardous waste generated al your facilily for which you set a performance goal in 
your TURHWR Plan, please provide the requested information on the charts following page 4 ofthis form. If you set 
goals for more than 12 loxic substances or hazardous wastes, please use copies of the chart — make as many copies as 
you need. The chart requests the following inforniation; 

• The r7ameof the toxic substance used or hazardous waste generated, li this is a toxic substance that you 
declared trade secret on your Toxic Release Inventory Form R, you may enter a generic chemic.il name (as you 
did on the Form R prepared for public release). 

» The CAS numberfs) associaied wilh thc toxic substance used and/or (he haxardous waste codefs} associated 
with the hazardous waste generated. If this is a toxic substance that you declared trade secret on your Toxic 
Release Inventory Form R, you may enter "trade secret." 

• The quantity of the loxic substance used or hazardous waste generated. DEQ regulations require that this be 
reported in pounds. To convert lo pounds, use fhe formulas outlined below. 

- From SHORT TONS: Multiply quantily by 2,000 (1 ton=2,000 pounds). 
- From METRIC TONS: Multiply quantity by 2,200 (1 \on=2,200 pounds). 
- From GALLONS: 

// you do nol know tbe densiiy: 
Assume waste has Ihe density of water. Multiply the quanlily by 8.34 (1 gallon waler = 8.34 pounds). 

If density is measured in lbs/gal: 

Multiply the quanlity by the density. (E.g., 12 gallons of waste with a density of 8.67 lbs/gal would 
equal 12*8.67 pounds or 104 pounds.) 

// density is measured by specific gravity: 

Multiply the quantity by 8.34, then multiply this product by the specific gravity. (E.g., 12 gallons of 
waste wilh a specific gravity of .95 would equal t2*8.34'.9S pounds or 95.1 pounds.) 

- From CUBIC YARDS: Multiply the quantity by densiiy in pounds per cubic yard. If you don't know 
lhe pounds per cubic yard, use the toUovv'ing as a guideline: 

DWT-013323 
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Material Densiiy (lbs/cubic yard) 

Clay 

Slag (blast furnace) 

Earth/soil 

Limestone 

Sand, dry/loose , 

Sand, wet/packed 

2,JOO 

2,200 

2,700 

2,700 

2,700 

3,200 

• OPTIONAL: Your facility's performance goat for the toxic subsiance or hazardous waste. Tbe goal stated 
here should reflect any adjustments you have made to your original goals. 

• OPTIONAL for SQCs, required for olher reporters: An activity/production index (for hazardous wasles only). 
The activity/production index measures changes in production and other factors that affect the quantity of 
hazardous wastes generated or toxic substances used at your facility. This index is used to distinguish changes 
in generation or use thai are due to economic or other factors from changes that are due to reduction efforts. 
You may use the following worksheet to help you calculate this index. NOTE: If you are a generator required 
lo complete DEQ's annual Hazardous Waste Reporting Forms, you may have already calculated this index on 
those forms. 

The different characteristics of each goal may require yoo to provide a different production index for each goal. 
In such cases, you may provide a completed copy of the worksheet below for each production index used. For 
3 single production index, the explanalion of how the index was calculated may be provided in the comments 
port of the report in lieu of this worksheet. 

T h i s i s a. W O r k S h C G t . Please make as many copies as necessary. 

ACTIVITY/PRODUCTION INDEX WORKSHEET for the following hazardous wasles: 

Step 1. Determine a measure of production or activity lhat best relates to use of this toxic substance or generation 
of this waste stream. For example, number or products manufactured, number of hours the plant was in 
operation, total number of employee hours worked, total, sales, budget, or any other factor that is appropri
ate for the toxic substance or waste stream. What is your "production measure"? 

Step 2. Determine the level of this aciivily this year and the previous year. 

What was 1992's level nf arirviiy? 163,767,842 POUNDS 

What was 199l's level of artivity? 163.735,638 POUNDS 

Step 3. Divide this year's level of activity number by the previous year's level of activity quantity. This is your 
index. 

1992 level of activity 

Divided by 

1991 level of activity 

Equals your index 

163,767,842 

163,735,638 

1.0002 
DWT-013324 
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B-2 TOXIC SUBSTANCES. Complete otte row for each toxic substance used at your facilily/pr which yoti scl o 
performance goal in your TURHWR Plan. 

If you set performance goals for more than 22 toxic substances ose copies of this page. Copy as many pages as 
you need. 

For each TOXIC SUBSTANCE for which you set a performance goal, list: 

Toxic Substances Chart: page J ^ of _ L 
facility Name: PREMIER EDIBLE OILS CORPORATION 

Name of tbe loxic substance CAS Numberfs) 

Optional: 
Lbs. per Performance 
year of toxic goal—Ibs. 
subsiance used per year 

NICKEL O07440-02-O 

PHOSPHORIC ACID 007664-38-2 

HYDROCHLORIC ACID 007647-01-0 

9^200 

85.808 

53.247 

9,034 

72,000 

52,000 

DWT-013325 
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B-3 IIAZAKDOUS WASTES. Complete our rniy for each hazardous waste gencrnled at your facilily/or which you scl 
a performance goal in your TURHWR Plan. 

If you set performance goals for more than 21 hazardous wastes use copies of this page. Copy as many pages as 
you need. 

For each HAZARDOUS WASTE for which you sel a perfomiancc goal, lisl: 

Hazardous Waste Chart; page J _ of .2-
Facility Name: PREMIER EDIBLE OILS CORPORATION 

Name of the hazardous waste Waste code(s) 

Lbs. per Optional: 
year of Perform.ince Aciivily 
baz, waste goal—Ibs. production 
generated per year index 

LABORATORY WASTE DOOl, D002, F002, F003 2,019 2,000 1.0002 

DWT-013326 
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B-4. Narrative: please describe the data on the preceding pages in as much detail as you can. You may provide 
a description for each performance goal loxic substance or hazardous waste or provide an overall description. 

If you are providing separate descriptions for each performance goal toxic substance or hazardous waste or need 
more space for any reason, use copies of ihis page or attach additional sheets of paper describing the dala. The 
format suggested below is optional. 

Name of the performance goal toxic substances or hazardous 
wastes:_NICKEL 

(1) Describe your goals: 
TO REDUCE THE AMOUNTS OF TOXIC SUBSTANCES USED BY RE-USING NICKEL CATALYST. 

(2) Discuss your progress in achieving your goals: 
OUR USAGE OF NICKEL WAS DECREASED BY 11.66% IN 1992 AS COMPARED TO 1991 WITH AN 

INCREASE IK PRODUCT PRODUCED IN THAT PROCESS BY A RATIO OF 1.045. 

(3) What reduction measures have been implemented by your facilir>'? 
WE ARE CONTINUING TO PURSUE THE RE-USE PROGRAM -AND WILL EXPAND IT WHEN POSSIBLE. 

(4) What major impediments do you face in efforts to reduce ypur use of toxic substances and generation of 
hazardous waste? 

SOME PRODUCTS WE PRODUCE REQUIRE AMOUNTS OF CATALYST THAT CANNOT BE EASILY 

REDUCED. 

(5) Other comments: 

DWT-013327 

Tax tcs U s e R e d u c t r o n o n d Har . i * /dous Was te R e d u c t i o n Progfesa Repo r t : lnstfucliort.«. » r \ d F o r m s • p a g e 7 

SCHN00195080 



B-4. Narrative: please describe lhe daia on the preceding pages in as much dctuil as you can. Vou m.iy provide 
a description for each performance goal toxic subsiance or hazardous wasic or provide nn overall description. 

If you are providing separate descriptions tor each performance goal toxic sub.stance t>r hazardous waste or need 
more space for any reason, use copies of this page or attach additional sheets of paper describing lhe dala. The 
format suggested below is optional. 

Name of tbe performance goal loxic substances or hazardous 
waOPs- PHOSPHORIC ACID 

(]) Describe your goals: 

TO REPLACE PHOSPHORIC ACID WITH ANOTHER SUBSTANCE THAT IS NOT A TOXIC MATERIAL. 

(2) Discuss your progress in achieving your goals: 
AT THIS TIME WE ARE TRYING TO REDUCE OUR USAGE BY CLOSELY MONITORING THE AMOUNT 

USED. 

(3) What reduction measures have been implemented by your facUity? 

>tORE OPERATOR INVOLVEMENT IN MEASUREMENT OF PHOSPHORIC ACID USED IN PROCESS. 

(4) What major impediments do you face in efforts to reduce your use of toxic substances and generation of 
hazardous waste? 

FINDING A SUBSTITUTE THAT IS EFFECTIVE IN OUR PROCESS AND IS NOT COST PROHIBITIVE. 

(5) Olher commenls: 

DWT-013328 
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B-4. Narralive: plua.^t describe the data on the preceding pages in as much detail us you can. You may provide 
a description for each performance goal loxic substance or hazardous waste or provide an overall description. 

If you are providing separale descripiions for each performance goal loxic substance or hazardous waste or need 
more space for any reason, use conies of this pnge or attach additional sheets of paper describing the daia. The 
format suggested below is optional. 

Name of the performance goal toxic substances or hazardous 
wasles: HYPROCHLOt̂ TC ACID 

(1) Describe your goals: 
TO REDUCE THE USAGE OF HYDROCHLORIC ACID IF POSSIBLE. 

(2) Discuss your progress in achieving your goals: 
AT THIS TIME WE ARE LIMITED IN OUR REDUCTION EFFORTS BECAUSE THIS CHEMICAL IS USED 

IK OUR WASTE WATER TREATMENT. • . 

(3) What reduction measures have been implemented by your fac'iliry? 

WF. A1;K MONTTORTNG ADDTTTON OF HYDROCHLORIC ACID C1,0SELY TO KEEP THE USAGE TO A 

MINIMUM. 

(4) WTial major impediments do you face in efforts to redu(?e your use of loxic substances and generation of 
hazardous wasie? 
THE VOLUME OP WASTE WATER GENERATED BY OUR PRODUCTION PROCESS CANNOT BE REDUCED 

APPRECIABLY. 

(5) Olher commems: 
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B-4. Narrative: please descr ibe the da ia on t he p reced ing pages in a.s much detail as you can. You m,iy provide 
a description for each performance goal toxic substance or h.izordous \vastc or provide an overall dc.'icription. 

If you are providing separate descriptions for each pen'ormance goal toxic substance or hazardous waste or nted 
more space for any reason, use conies of this page or attach additional sheets of paper describing the data. The 
format suggested below is optional. 

Name of lhc performance goal toxic substances or hazardous 
wat iPf LABORATORY WASTES 

(!) Describe your goals: 

TO REDUCE THE AMOUKT GENERATED TO A LEVEL BELOW THE SMALL QUANTITY GENERATOR 

GUIDE LINE. 

(2) Discuss your progress in achieving your goals: 

WE ARE OPERATING NEAR OB BELOW THE 220 POUNDS/MONTH LEVEL. 

(3) What reduct ion measu re s have been i m p l e m e n t e d by your facilin'? 

SOME INSTRUMENTAL ANALYSIS HAVE BEEN USED TO REDUCE THE WET KilTHODS. THEREBY 

REDUCING WASTES. 

(4) HTiat major i m p e d i m e n t s do you face in efforts to r e d u c e y o u r use of toxic substances and generat ion of 
haza rdous waste? 

MANY OF THE ACCEPTED >IETHODS IN OUR INDUSTRY STILL USE CHEMICALS THAT GENERATE 

SOME VOLUME OF WASTES. ., 

(5) Olher c o m m e n t s : 
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MATERIAL SAFETY DATA SHEET 
Page : 

BASF CORPORATION 
160 9 BIDDU: A'VE. 
WYAKDOTTE, HI 46192 
(313) 246-6526 O r i g i n a l D a t e s 0 8 / 0 2 / 1 9 9 3 

R a v i g i o n D a t e : 0 4 / 0 4 / 1 9 9 4 

E m e r g e n c y T e l e p h o n e : ( 8 0 0 ) 4 2 4 - 9 3 0 0 (CHEMTREC) 
( 8 0 0 ) a 3 2 - H E L P (BASF H o t l i n e ) 

BOTH NUMBERS ARE AVAIIiABLB DAYS, NIGHTS, WEEKENDS, & HOLIDAYS, 

SECTIOH 1 - PRODOCT INFORMATION 

P r o d u c t I D : KVN 5 8 6 3 4 0 
BETA-CAROTENE 22% HS 

Common C h e m i c a l N a m e : 
N/A 

S y n o n y m s : 
BETA-CAROTENE 22% HEAT STABILIZED 

M o l e c u l a r F o r m u l a : 
C ( 4 0 ) H ( 5 5 ) 

M o l e c u l a r W t . : NOT APPLICABLE 
C h e m i c a l F a m i l y : c a r o t e n o i d s 

SECTION 2 - INGREDIENTS 

C t i e m i c a l N«uae: 
BETA-CARDTENE 

COTTONSEED O i l 

OILAURYL THIDOlPROPOPIOHATE 

CITRIC ACID 

d , 1-Alpha TOCOPBERYL ACETATE 

CAS 
H . 72J5-40-7 

8001-29-4 

12S-24-8 

77 -92 -9 

7695-91-2 

Amount 
- 22.5 % 

- 72 .2 X 

- 3 . 1 * 

1.5 X 

- 0 . 7 X 

PEL/TLV D a t a : 
NOT ESTABLISHED 

NOT ESTABLISHED 

NOT ESTABLISHED 

NOT ESTABLISHED 

MOT ESTABLISHED 

I • Denoted an IARC l i s t e d ca rc inogen 

N - Denotes an NTP l i s t e d ca r c i nogen 

0 - Denotes an OSHA ca rc i nogen 

H • Denotes an OSHA h e a t t h hazard 

P - Denotes an OSHA p h y s i c a l h a i a r d 

C - Denotes a CERCLA. l i s t e d chemieal 

See s e c t i o n 10 f o r SARA-313 l i s t . 

SECTION 3 - PHYSICAL PROPERTIES 

C o l o r : 

Form/Appearance: 

Odor: 

Odor I n t e n s i t y : 

Dartc Red 

Oily dispersion 

Viscous Liquid 

Characteristic 

Hild 

Spc. "Gravity: 

B u U Density: 

PH: 

Boiling Pt: 

Typical lo«-RANCE-Kigh U.O.M. 

NOT AVAILABLE 

0.93 0/CC 

7 NA 

Typical Low-RANGE-Nigh Deg. 

176 • laz C 

S Pressure 

1 ATMOSPHERES DWT-000029 
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BETA-CAROTENE 22% HS P a g e : 2 
NVN 586340 

_ ^ SECTIOH 3 - PHYSICAL PROPERTISa ( c o n t ) 
Typical Lou-RANGE-High Deg. 3 Pressure 

Freezing Pt : NOI AVAILABLE 
Dcconp. Tmp: NOT AVAILABLE 
S o l u b i l i t y i n Water Descr ipt ion: insoluble 

SECTION 4 - FIRE AND EXPLOSION DATA 
T y p i c a l Low-RANGE-High Deg. Method 

P l a s h P o i n t : NOT AVAILABLE 
A u t o i g n i t i o n : NOT AVAILABLE 

E x t i n g u i s h i n g M e d i a : 
Use foam, C02 o r d r y c h e m i c a l e x t i n g u i s h i n g m e d i a . 

F i r e F i g h t i n g P r o c e d u r e s : 
F i r e f i g h t e r s s h o u l d be e q u i p p e d w i t h s e l f - c o n t a i n e d b r e a t h i n g 
a p p a r a t u s and t u r n o u t g e a r . 

U n u s u a l H a z a r d s : 
None known. 

SECTION S - HEALTH EPFECTS 
Routes of entry for solids and liquids include eye and slcin 
contact, ingestion and inhalation. Routes of entry for gases 
include inhalation and eye contact. Skin contact may be a route 
of entry for liquified gases. 

Acute overexposure Effects: 
Contact with citric acid is very irritating to the eyes. 
Contact with the eyes and skin may result in irritation. 
Inhalation may result in respiratory irritation. Ingestion may 
result in gastric disturbances. 

Chronic Overexposure Effects: 
Embryotoxicity studies with beta-carotene in rats and rabbits did not 
show evidence of embryotoxicity. Rats administered oral doses of up 
to 1000 mg/kg/day of beta-carotene did not exhibit evidence of 
adverse reproductive function. Ingestion of large amounts of beta-
carotene over long periods of time will cause a distinctive yellowing 
of the skin. This yellowing is reversible at intake cessation. 

First Aid Procedures - Skin: 
Wash affected areas with soap and water. Remove and launder 
contaminated clothing before reuse. If irritation develops, 
get medical attention. 

First Aid Procedures - Eyes: 
Immediately rinse eyes with running water for 15 minutes. If 
irritation develops, get medical attention. 

First Aid Procedures - Ingestion: 
If swallowed, dilute with water and immediately induce vomiting. 
Never give fluids or induce vomiting if the victim is unconscious or 
having convulsions. Get immediate medical attention. 

First Aid Procedures - Inhalations 
Move to fresh air. Aid in breathing, if necessary, and get 
immediate medical attention. 

DWT-000030 
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BETA-CAROTENE 22% HS *̂'?® 
NVN 586340 

SECTION 5 - HEALTH EFFECTS (cont) __̂  
Pirst Aid Procedures - Notes to Physicians; 
None known. . ...j 

First Aid Procedures - Aggravated Medical Conditions: 
No data is available which addresses medical conditions that are 
generally recognized as being aggravated by exposure to this product, 
Please refer to Section 5 (Effects of Overexposure) for effects 
observed in animals. 

First Aid Procedures - Special Precautions: 
Not applicable. 

SECTION 6 - REACTIVITY DATA 

Stability Data: 
Stable 

Incompatability: 
None known. 

conditions/Hazards to Avoid: 
Heat, light, moisture and pressure. 

Hazardous Decomposition/Polymerxzation: 
Polymerization: Does not occur. 

corrosive Properties: 
Not corrosive. 

Oxidizer Properties: 
Not an oxidizer 

SECTION 7 - PERSONAL PROTECTION 

'̂ Ĝloieli coveralls, apron, and boots as necessary to prevent contact. 
Eyes: 

Chemical Goggles 
Respiration: 
Approved organic vapor mist respirator as necessary, 

ventilation; 
Use local exhaust to control vapors/mists. 

Explosion Proofing: 
None required. 

SECTION 8 - SPILL-LEAK/ENVIRONMENTAL 

General: . -.i. i-n 
Spills should be contained, solidified and placed in suitable 
containers for disposal in a licensed facility. This material is not 
regulated by RCRA or CERCLA ("Superfund"). Wear appropriate 
respiratory protection and protective clothing and provide adequate 
ventilation during clean-up. 
Incinerate or bury in a licensed facility. Do not discharge into 
waterways or sewer systems without proper authority. 

container Disposal: , , . _ „., ^ „aar>= 
Dispose of in a licensed facility. Recommend crushing or other means 
to prevent unauthorized reuse. 

DWT-000031 
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BETA-CAROTENE 22% HS Page : 4 
NVN 586340 , 

SECTION 9 - STORAGE AND HANDLING 
General: 

Store in cool dry place. Keep containers tightly closed when not in 
use. Store in light impervious containers. 

BECTION 10 ~ REGULATORY INFORMATION 
TSCA Inventory Status 

Listed on Inventory: " N O 
Not Listed, TSCA Exempt: YES 

SECTION 11 - TRANSPORTATION INFORMATION 
DOT Proper Shipping Name: 

NONE 
DOT Technical Name: 

NONE 
DOT Primary Hazard Class: 

NO 
DOT Secondary Hazard Class: 

NO 
DOT Label Required: 

NO 
DOT Placard Required: 

NONE 
DOT Poison Constituent: 

NO 
BASF commodity Codes: 4 53 0N/NA Code: N/A E/R Guida; 

Bill of Lading Desoriptlon: 
FOOD, DRUGS OR MEDICINES NOIBN 

CLASS: 
I ATA: NONE 

IMO: NONE 

TDG: NONE 

P. G. 
NA 

NA 

NA 

SHIPPING NAME 
NONE 

NONE 

NONE 

WHILE BASF CORPORATION BELIEVES THE DATA SET FORTH HEREIN ARE 
ACCURATE AS THE DATE HEREOF, BASF CORPORATION MAKES NO WARRANTY 
WITH RESPECT THERETO AND EXPRESSINGLY DISCLAIMS ALL LIABILITY FOR 
RELIANCE THEREON. SUCH DATA ARE OFFERED SOLELY FOR CONSIDERATION, 
INVESTIGATION, AND VERIFICATION. 

END OF DATA SHEET 
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COHPANY RULES 

PALMCO INC. 

PORTLAND, OREGON 

DatQ of Issue: 8-18-8Z 
Revised: 12-7-88 
Page 1 of 5 

INSTRUCTIONS FOR .NEW EMPLOYEES 

.4. The [ilain operates seven days a week, 24 hours a day, on three 
shifts. For working foTeman and operators, unless otherwise 
specified, the shifts run as follows: 

Day Shift 8:00 a.m. - 4:00 p.m. 
Swing Shift 'i;00 p.ra. - 12:00 a.m. 
Graveyard Shift 12:00 a.m. - 8:00 a.m. 

All shifts are rotated unless special arrangements havo been worked 
out with the supervisor involvod. 

Maintenance personnel report to work as instructed by management. 

B. Working foreman, operators and mechanics are entitled to two ten-
minute break periods and a thirty-minute lunch period, the 
limitations of which are spelled out in a later section of the 
Company Rules. 

C. Do not punch in more than fifteen (IS) ininutes before your scheduled 
starting time or punch out more than fifteen (15) minutes after your 
scheduled quitting time. 

D. All new employees must become members of the Teamsters L'nion, Local 
162, within thirty (30) days of employment. 

E. Each new process employee will receive a hard hal, a pair of pliers, 
a pair of gloves, a flashlight, a pair of rubber boots, and any other 
items necessary for the proper performance of his work. If any of 
these items are broken or worn out in tbe normal course of the 
employee's duties, they will bo replaced by the Company free 
of charge. If, howevor, they are lost, misplaced or 
otherwise unaccounted for, the expense of their replacement 
will be incurred by the employee. New maintenance employees 
will receive a complete set of tools. Again, if any of 
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COMPA.NT Rill.F.S 

eALilCQ_[J )• OREGON 
Dale of Issue: 8-1B-88 
Revised: 12-07-88 
Page 2 of S 

these tools are broken or worn out in the course of the 
employee's work, thoy will be replaced by rhe company at no 
e.̂ cpense to the employee. 

II. GENERAL PLANT RULES 

The following rules are Lo supplement the reasons for discipline and 
discharge as set forth in the Labor Contact. For the first violation of 
a given offense, a warning notice will be issued. For the second 
violation of the same offense a notice will be issued and violation can 
carry a suspension of up to one week. For the third violation, suspension 
of up to ono week is mandatory and the employee can be terminated. 

A. .ATTENDA.NCE 

1. Absence: The hours of work are as set forth in lhe "Instructions 
to New Employees." Any employee unable to report for his 
assigned starting time, must call in at least one hour beforp, 
starting time by calling (503) 286-8341 and asking for a 
supervisor who is the only person to whom reasons for absence 
may be reported. If you are unable to teach a supervisor at the 
plant, you are to call (in the order listed bolow) iheir home. 

Bob Masterson 
Ben Inverarlty 
Max Dougherty 
Don Morton 
Bob DeLashmit 

(503) 667-5067 
(206) 573-3714 
(503) 646-4698 
(503) 646-2475 
(503) 543-7288 

No plant employee or office personnel is to 
or late call in" from another employee. 

receive an "absence 

Lateness: If an employee finds, because of some emergency, that 
he will be late for his assigned starting time, he must call the 
supervisor or follow the procedure outlined in item #1 at least 
30 mip^tQS bqf(ĵ f̂  starting time by calling 286-8341 in order for 
the lateness to be excused. 

Employees reporting for work shall p^t pun^:h j[,p,,inor{;„̂ fî n fiifi*;f?n 
(1^) Hfinutes before tho starting tine of their shift and 
employees leaving work shall not punch out until at least the 
exact hour at the end of their shift or within fiftepp d ^ ) 

this hour. 

DWT'002521 
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4 . No employee i s t o l e a v e t h e p l a n t d u r i n g h i s s l i i f t w i t h o u t t h e 
e x p r e s s pe rmi . ' j s ion of h i s s u p e r v i s o r . 

5 . No employee i s t o l e a v e h i s s t a t i o n u n t i l if .Oievod by h i s 
r e p l a c e m e n t o r e:<riised by h i s s u p e r v i s o r . 

5. VACATION 

Employee's will be required to give al lotist 10 days notice 
to employer that he desires to take vacation lime or 
floating holiday. This may be waived due to extreme 
emergency, al the discretion of management. 

:. SECLRITY 

Failure to comply with any of the following four rules con.stitutes 
insubordination and can result in termination. 

1. All cars can bo .slopped periodically and searched both in the 
interior and in the truck whenever so directed by raanagemGnt. 
Packages and containers may be checked. 

2. Employees or other persons will not be allowed on Company 
premises at times other than those called for by thoir scheduled 
shifts, unless prior permission has been granted. 

3. Any employee wishing to visit the plant at times other than his 
regular shift or to bring visitors into the plant must clear this 
with management. 

4. Locker searches will be conducted periodically in the presence of 
tho Union Steward and any employee whose locker is found to 
contain unauthorized materials or articles will be hold 
accountable. 

D. PUMPING RULES 

1. Determine from schedule or supervisor to and from which Cank 
oil is to be pumped. 

2. K!̂ QH what line and pump is to be used. 

3. Propetly align all valves on the line. 

t;r)WT'002522 
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COMPANY RllLPy Dato of Issue: 8-18-82 
PALHCO INC. - PORTLAND. OREGOS Revised: 12-07-88 

Page 4 of 5 

4. Check line-up by putting ait or nitrogen on the lino 
and determine that you are blowing into the proper tank 
only. 

5. Shut off air or nitrogen, start pump and go immediately to the 
tank and visual 1y determine (if possible) you are pumping into 
the proper tank only. 

5. When pumping has been completed and linen blown, close all, valves 
involved in the pumping. 

7. Make changes on chalk board or plant log book to show new 
contents. 

8. Only one man is to make a pumping line-up and the man who starts 
the pump is responsible. 

9. If at any time you are not sute of a pumping or line-up, consult 
your supervisor. If a mistake has been made, consult your 
supervisor immediatelv. 

MISCELLANEOUS PLANT RULES 

1. No production employee is to attempt to adjust the inner workings 
or change the readings of any recording or controlling 
instrument. If an instrument malfunctions, call the supervisor. 

2. Eath working foreman, operator and mechanic will be responsible 
for keeping his work area clean. All work areas will be hosed 
down once each shift with soap solution and rinse water and 
excess water removed by squeegee or mop. All hand rails and 
press pans on the filter presses will be left clean and free of 
spent clay. Ash trays and trash receptacles have been provided 
for the disposal of litter and failure to use these receptacles 
may result in disciplinary action. It will also bo the 
responsibility of each hourly employee to koep the immediate area 
around his assigned locker clean. No articles or refuse shall be 
left outside the locker when the employee leaves it. 

3. All plant logs, records and operational reports will ba kept 
accurately and turned in promptly as required. 

4. Telephones are to be used for Compciny business only. 

DWT-002523 
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5. All employees shall keep the Company informed as lo their cunent 
home address and telephone number. 

6. Employees are To park their vehicles in the designated employee 
parking lot only. 
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^ rJo^^r^SSerSpor- Application to Dispose 
Hilisboro. OR 9 7 m f C „ p ^ . f „ J W / l ^ t f i V 
Phona: SOS-ê O-g-JZ? FAX: 648-2490 UJ s j p t ' l ^ i U l fV U S l t i i 

INSTRUCTIONS: Please iead Importani sheet attached. Type, or prirt heavily in Ink. The person responsible for afccuracy of 
intormation must sign., Relum copy of completed applicalion and any supporting information to Hilisboro Landfill, Inc. along with 
a check for the $25 application fee. 

Applicant's Mame PREMIER EDIBLE OILS CORPORATION 

Addre.c;.s 12005 N. Burgard Road City P o r t l a n d Zip Code 97203 (^t^oatjse^r 
PBfinit oo.r- n2=L 

Contact Person Ben I nve ra r l t y Phone 266-83A1 , F^nirps ' U 5 ^ f t 3 •.:-: l 

Job Site Address City ' ' fiSCQiV^V 
(If different than applicant's) \//^^/h/ I 

Description of Special Waste (waste composition and physical, chemical, manufacturing process (rom which waste originated) 

B e n t o n i t e Clay (B leach ing D i r t ) w i t h 20-30% Vegetable O i l . (Not a s l u r r y ) 

One time disposal?. yes X no Deposal frequency (il more Ihan ons lime) 3 t imes per week 

Quantity; (gallons, drums, lbs., cubic yards)60,000// Quantity per vaar 3.640.000)!' ( app rox . 1.600 yds ) 

Hazardous yes X_ no How did you determine whelher hazardous or not? Malerlal Safety Data Sheet XX 

test results X olher X (enclose documents) 

Handling and spill clean up directions C lean Up and h a n d l e as d i r t . 

Transporter WASTE MANAGEMENT 

Pievloos permit lor this waste, if any. Number 2097 & 2676 ( S t . Johns L a n d f i l l ) 

NO SEALED EMPTY CONTAINERS WILL BE ACCEPTED. If empty containers onty describe material originally in coniainer and whetiier they 
have been rinsed. 

Cerllficale of Accuracy ol Descriplion: This is to certify that lhe above described materials are properly classified, identified, packaged, 
marked, labelod. cleansed, rinsed and prepared as indicated above. 

X-Sianalure ' ' o . t ^ fVN Q rYU.J<y\.0-Aji^X> Date 11 /19 /91 

HlLLSBOROiANDFILCACTIONj OiEposafof llie above described Special Waste is - './ 
j ^ •• i \ • - ' . ' • : . - • • . - • • • ; . • ; , • • • . : . . " " 

Approved V ^ ' Disapproved ••"• ; • fordsposai at the Hilisboro Landfill' 

.. ai Ihe disposal rate of $ "-^ ' *' ' • " per TonS • ' ''•• per Irip minimum charge;,' 

Signature 0 - t^x^Jt*^ j ^ V ' ^ ? ^ ^ " Dale " ' - / > - ^ 3 - - ? / . 

GENERAL INSTRUCTIONS: Appointment niay be required 24 HOURS pnor to each disposal Cash on 
disposal, business check or have prior accounl established. To establish an account or to call for an 
appointment, Telephone 640-9427. 

SPECIAL INSTRUCTIOMS: 
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PRODUCTION ENVIRONMENT PERMITS 

At; the present time v/e are covered by the following environmental 
permits: 

1. Waste Water Discharge Pennit #400-022 
At Chis time we are experiencing no problems meeting 
limitations set forth in our pennit. As you know, we 
have in the past and will continue to do so, pay extra 
strength sewer charges tied to the quality of our water 
entering the city sewer system. 
We are also gathering information relating to phenol 
concentrations in our waste water. We have asked the 
City of Portland for a specific time frame to have this 
study complet^ed. Mr. DeLashmit is receiving all 
correspondence and cjuestions concerning this matter. 

2. Special Waste Disposal Permit <<172 
Issued through Hilisboro Landfill. This permit allows us 
to dispose of our spent bleaching earth at this Landfill. 
We are experiencing no problem in this area. 

3. Air Contaminant Discharge Permit tf26-2938 
Issued through Department of Environmental Quality. The 
D;E.Q. has detennined that our facility in Portland has 
minimal emissions and therefore creates no nuisance 
conditions of any kind. 

4. Water Pront Facility Inspection Report 
U.S. Coast Guard. This is a yearly inspection conducted 
by the Coast Guard. 

5. Storm Water General Permit 
We have contracted with CH2m-Hill to assist P.E.O. to 
meet storm water general permit requirements. This is an 
on-going project and will take some time to complete. 

FDl 
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Pt-ANT EFFICIENCY 
DAYS OPERATlNe= 

EOM STATISTICS 
Fl^a. OIL = 

29.13 
15.915.956 

17.475.000 

9108% 

E.O.M 
DATE 

PRODUCT 

WATER 

UTILITIES PER LB OF FINISHED OIL PRODUCED 
0 2 - 0 1 - 9 4 

UNIT O F " " 
MEASURE 
. GALS 

1^.91^956 LBS PRODUCED 
' A M O I J N T ^ ' " " U S A G E PER LB ' 

USED OF OIL PROD 

'GAS •CuFt 
2,275.94a; 

1 7 Q7K QTvri I 
0.14301 
1 rv700: 

ELECT 

STtAM 

NITROGEN 
SEWER 
CLAY 
PHOS ACIO 

• CAR BLACK 

KwHrs 
•LBS 
jCuFt 
:GALS 
'LBS 
LBS 
LBS 

; 349,200; 
; 12,372,520; 
: 1.307.241 1 
! 1.545.588! 
! 240.281 i 
i 15.424 
' 5.700 

0.0219 
0.7774 
0.0821 
0.0971 
0.0151 
0.0010 
0.0006 

CR/CNO • 
8,825.504 

HARDENING PLANT 

4,959.295 LBS PRODUCED 
; PRODUCT 1 UNIT OF 
i •MEASURE 
iCATALYST jLBS 
1 HYDROGEN jCuFt 

AMOUNT USAGE PER LB OF 

USED 'OIL HARDENED 
5.340 

1.520,684 
0.0011 
0.3067 

HYDRO PRODUCTION / REARRANGED 

HYDRO RA 
PALM 
iCOCONUT 
i PALM KERNEL 
RHPK 
HPK STEARINE 

i'HRSO 
'HSBO 

0 
1,047,367 
1,702.912 
1,872.647 

336.369 
0 
0 

1,872,647 

TOTAL) 4,959,296 j 1,972.647 

REPROCESSED PALM 
COCO 
HYD COCO 
CANOLA 

HRSO 
RHPK 

290.000 
0 

429.000 
0 
0 
0 

TOTAL 719.000 
'^'^-006365 
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Max Doughertj' November 6, 1986 
Bob Masterson 
Don .Morton 

cc: Oz Hyde 

Mke Nomura 

FROM: RD f/f'̂  

SUBJECT: Spent Nickel Catalyst 

Please note che terras of this contract for disposal of our spent 
nickel catalyst. As of this date, please start collecting our 
spent nickel catalyst in locking ring metal drums. Please set up 
a sampling procedure for these drums so that ve can monitor the 
quality of this spent nickel catalyst. We cannot afford to ship 
any material that does not meet the minimum specifications a."; noted 
in the contract. 

RWD/clh 

DWT-009220 

SCHN00195117 



KASTE WATER TREATMENT 

The deodorizer's motive and stripping steam condensing 
into the barometric system, causes a build up in the barometric 
t:rap tank. This water, whicii contains a very tight emulsion, is 
pumped to the acidulation tank. On it's way from the trap tank to 
the acidulation tank, hydrochloric acid is metered into the 
water. With the lowering of the ph and some residence time in 
this state the emulsion is broken, allowing the' fat and water to 
be separated later. 

The water that is drained from the modification plant 
is also pumped to the barometric trap tank. Because this is high 
ph water, hydrochloric acid is added to keep the ph consistent. 

All other water used in the plant, floor cleaning, 
truck and car cleaning, flows to the "city basin". This water is 
pumped to the accumulation tank. Although this water may contain 
some fat, it not emulsified, and no chemical treatment is needed. 

Both the acidulation tank and the accumulation tank 
gravitate to the decant tank. By this time the emulsion is broken 
allowing the water and fat to be separated mechanically. 

The water then gravitates to a tank that is aerated at 
the bottom to help float what fat is left. This fat is skimmed 
periodically. 

The ph of this water is lower than the city 
specification so caustic is injected to meet city requirements. 

The ph at all control points is controlled 
automatically. Instructions, related to the most efficient ph 
levels, are given to operators with few changes. 

DWT-O11070 
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MAX DOUGHERTY 

MANAGER 

The managers responsibilities are to see that the best product Is made 
ac the lowest cost- He should continue to ]ook for better procedures 
snd systems. 

Area Superintendants - Bob Masterson, Ben Inverarlty 

Area Superintendants are given areas of production to watch, in detail. 
Basically these are production departments, utilities and maintenance. 
At this cime Bob Masterson's responsibilities are; the deodorizer, the 
bleaching, the modification plant and plant production scheduling. Ben 
Inverarlty is now looking after the hardening plant, boilers, hydrogen 
plant, waste water treatment and helping in maintenance. 

Maintenance Foreman - Terry Moore 

The Maintenance Foreman has responsibility for the daily assigment of 
projects for three maintenance mechanics, che ordering of spare parts, 
always wtth an eye toward preventative maintance. 

Working Foreman 

Working Foreman are responsible for an 8 hours shift which they work on 
a rotating basis, (Sam - 6pm), (4pm - 12ani), (12pm - Sam). They have 
three operators assigned to their shift, which they assign various jobs. 
We have asked the shift foremen to change assignments of all operators, 
in all areas of the plant. The operators typically rotate from operating, 
deodorizing i> bleaching, hardening and modification, loading of cars and 
trucks. Wich a full crew the shift foreman is allowed co monitor all 
departments and give a hand where it's most needed. 

DWT-012094 

SCHN00195124 
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"̂ ŜifiSf 
j * -? 

SECTIOM 

1 ^ 

*t-±fca3r 
SECTIOIO I 

I. A " ° I I I 

^ - - ? S ^ 

oECTlOlO fiH 

- C o w P > l C T = - ; " Z A J J C 

TREM^JCrL^Jl.̂ iisUi3 

ISSUED fOilKi:r:iaiOH-DMt 

ZAROSINSKI - TATONE 
ENG1NEE8S, INC 

-t 

WJM 
iTTii L«..T. ^ .v r r 

HJjmiAIlOM C^IA'LS ! •jetT^O 

'eri,i,ijia, c>«Cjt«i! 

152 0 - aSGi-O 

SCHNOOI 9SZ10 



D a t a F i l e 
Acq On 
Sample 
Misc 
Quant Time 

Q u a n t i t a t i o n R e p o r t 

C:\HP(3IEM\5\DATA\112496\822-12.D 
25 Nov 96 00 :25 AM 
8015 822-12 IL TO IML 

Nov 25 8:11 1996 

Vial: 14 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

Method 
Title 
Last Update 
Response via 

Volume Inj . 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

flJDunaance 
1600000 

1500000: 

1400000-

1300000 : 

1200000: 

1100000-

1000000 : 

900000 : 

800000: 

700000: 

600000: 

500000: 

400000: 

300000: 

200000: 

100000-

O: 

Time-->0. 

TIC: 822-12.D 

T 1 1 1 [ T" 

00 5.00 
—1 1 t r-

loloo 
1 1 1 1 1 1 p—T 1 i 1 1 1 

1 5 : 0 0 2 o ; o o 2 5 : 0 0 
-1 1 1 1 1 1 r-

30.00 

822-12.D 8015MOD.M Mon Nov 25 09:41:06 1996 HP5890 Page 2 

SCHN00195521 
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Quantitation Report 

Data File 
Acq On 
Sample 
Misc 
Quant Time 

C:\HPCHEM\5\DATA\112596\822-12D.D 
25 Nov 96 02:49 PM 
8015 1000ml to 1ml xlOO 

Nov 25 15:35 1996 

Vial: 6 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

822-12D.D 8015MOD.M Mon Nov 25 15:37:56 1996 HP5890 Page 2 

SCHN00195522 

file://C:/HPCHEM/5/DATA/112596/822-12D.D
file:///HPCHEM/5/METHODS/8015MOD.M


Quantitation Report 

Data File 
Acq On 
Sample 
Misc 
Quant Time 

C:\HPCHEM\5\DATA\112496\825-6.D 
25 Nov 96 03:25 AM 
8015 825-6 IL TO IML 

Nov 25 8:12 1996 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

Abundance 
650000 

600000: 

550000 : 

500000 

450000 

400000: 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

TIC: 825-6.D 

vial: 15 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

'p'c-O 

-J 1 1 1 1 i 1 ( 1 1 1 1 1 1 j 1 I I I I I 1 1 I I i i i [ 1 1 T 1 T " 

rime-->0.00 5.00 10.00 15.00 20.00 25.00 30.00 

825-6.D 8015MOD.M Mon Nov 25 09:42:22 1996 HP5890 Page 2 

SCHN00195523 
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Quantitation Report 

Data File 
Acq On 
Sample 
Misc 
Quant Time 

C:\HPCHEM\5\DATA\112596\825-6DRR.D 
26 Nov 96 08:46 AM 
8015 1000ml to 1ml xlOO 

Nov 26 9:25 1996 

Vial: 21 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

825-6DRR.D 8015MOD.M Tue Nov 26 09:26:44 1996 HP5890 .Page 2 

SCHN00195524 

file://C:/HPCHEM/5/DATA/112596/825-6DRR.D
file:///HPCHEM/5/METHODS/8015MOD


Quantitation Report 

Data File 
Acq On 
Sample 
Misc 
Quant Time 

C:\HPCHEM\5\DATA\112496\825-10.D 
25 Nov 96 04:10 AM 
8015 825-10 IL TO IML 

Nov 25 9,;:17 1996 
w • 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

ADunaance 
2 8 0 0 0 M 

26000: 

24000: 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000: 

4000 . 

2000 _ 

0 . 

rime-->0. 

TIC: 825-10.D 

Vial: 16 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

7-̂  

4£JJILW->^ 

T I I I I i I I I [ 1 I I ! I f I I [ [ I I I I I I I I 1 r I I I T " 

00 5.00 10.00 15.00 20.00 25.00 30.00 

825-10.D 8015MOD.M Mon Nov 25 09:41:28 1996 HP5890 Page 2 

SCHN00195525 
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Quantitation Report 

Data File : C:\HPCHEM\5\DATA\112596\825-11.D 
Acq On : 26 Nov 96 02:51 AM 
Sample : 825-11 11 to 1ml 
Misc : 
Quant' Time: Nov 26 9:11 1996 

Vial: 20 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

Method 
Title 
Last Update 
Response via 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Levei Calibration 

Volume Inj. 
Signal Phase 
Signal Info 

Abunaance 
90000 

80000 

TIC: 825-11.D 

70000 

60000-

50000-

40000 -

30000-

20000: 

10000-

rime-->0. 

0 

31 

L ĵJil X.^.._J.-jJ^ Vix/ xJUU >liAi_,LjL_^j^ 

T 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 I I 1 1 1 1 — 1 I I 1 1 1 1 1 1 1 1 r-

00 5.00 10.00 15.00 20.00 25.00 30.00 

825-11.D 8015MOD.M Tue Nov 26 09:44:19 1996 HP5890 Page 2 

SCHN00195526 
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Quantitation Report 

C:\HPCHEM\5\DATA\112496\825-12.D 
25 Nov 96 04:55 AM 
8015 825-12 IL TO IML 

Data File 
Acq On 
Sample 
Misc : 
Quant Time: Nov 25 9:19 1996 

Vial 
Operator 
Inst 
Multiplr 

17 

FID-ECD 
1.00 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

Abunaance 
30000 

28000 

26000 4 

24000 

22000 

20000 

18000 

16000 J 

14000 

12000 

10000 J 

8000 

6000 J 

4000. 

2000-

0: 

rime-->0. 

TIC: 825-12.D 

H 

h 

•̂ ^̂ -x-JoJU JUJLL 4H 

C ' ^ ^ ^ 

-I ; 1 T" T 1 1 1 1 1 \ P 1 ] 1 1 1 I I 1 1 I I I I 1 [ T 1 1 

00 5.00 10.00 15.00 20.00 25.00 30.00 

825-12.D 8015MOD.M Mon Nov 25 09:41:50 1996 HP5890 Page 2 

SCHN00195527 
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Quantitation Report 

Data File 
Acq On 
Sample 
Misc 
Quant Tirae 

C:\HPCHEM\5\DATA\112596\824-28.D 
25 Nov 96 08:13 PM 
824-28 20g to lOmls 

Nov 26 8:51 1996 

Vial 
Operator 
Inst 
Multiplr 

14 

FID-ECD 
1.00 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

ajDunaance 

350000 

300000 -

250000 

200000 

150000 

100000 

50000 

TIC: 824-28.D 

Time-->0. 

FEo/^p-fi/zd 
54r«-:c Ui (~u«̂ >/v 

1 1 — I 1 — I 1 I 1 — I I I I — E 1 — I I 1 I I [ I I — I I [ I I — I 1 [ 1 — I — I — r 

00 5.00 10.00 15.00 20.00 25.00 30.00 

!24-28.D 8015MOD.M Tue Nov 26 09:43:35 1996 HP5890 Page 2 

SCHN00195528 

file://C:/HPCHEM/5/DATA/112596/824-28.D
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Quantitation Report 

Data File ; 
Acq On 
Sample 
Misc ; 
Quant Time; 

C:\HPCHEM\5\DATA\112596\824-28D.D 
26 Nov 96 10:09 AM 
824-28 20G TO lOML X 10 

Nov 26 11̂ :11 1996 

Vial: 22 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

Method 
Title 
Last Update 
Response via 

C:\HPCHEM\5\METHODS\8015MOD.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

Volume Inj. 
Signal Phase 
Signal Info 

Abundance" 
50000 J 

45000 

TIC: 824-28D.D 

40000 

35000 

30000 

25000 

20000 -

15000 

10000 

5000 

Time-->0. 

? E ^ / W ^ 

T 1 — I — 1 — I 1 1 r — 1 — I 1 1 — I — I — I — I — I — I — I — I — 1 — I — I 1 — I 1 — I — I 1 — I 1 i — I r 

00 5.00 10.00 IS'OO 20'00 25:00 30:00 

824-28D.D 8015MOD.M Tue Nov 26 11:14:00 1996 HP5890 Page 2 

SCHN00195529 
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Quantitation Report 

Data File 
Acq On 
Saraple 
Misc 
Quant Time 

C:\HPCHEM\5\DATA\112596\1125CVG1.D 
25 Nov 96 11:51 AM 
112596CCVgas 200/20ppm 

Nov 25 12:38 1996 

Vial: 2 
Operator: 
Inst : FID-ECD 
Multiplr: 1.00 

Method 
Title 
Last Update 
Response via 

Volume Inj. 
Signal Phase 
Signal Info 

C:\HPCHEM\5\METHODS\8 015M0D.M 
8015MOD 
Mon Nov 18 11:30:58 1996 
Multiple Level Calibration 

Abunaance 
90000 

80000 

TIC: 1125CVG1.D" 

70000 

60000 

50000-

40000 

30000 

20000 

10000 

rime-->0. 

uA 

U i l l j ^ ^ 31 5H 

T 1 [ 1 [ 1 i 1 i 1 1 1 1 [ 1 1 [ 1 1 \ r [ 1 1 1 ; 1 1 1 [ 1 1 1 r* 

00 5 . 0 0 1 0 . 0 0 1 5 . 0 0 2 0 . 0 0 2 5 . 0 0 3 0 . 0 0 

1125CVG1.D 8015MOD.M Tue Nov 26 09:37:50 1996 HP5890 Page 2 

SCHN00195530 
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Quantitation Report 

Data File : C:\HPCHEM\5\DATA\112596\1125CVD2.D 
Acq On : 25 Nov 96 10:26 PM 
Sample : 112596CCVdsl 200/20ppra 
Misc : 
Quant Tirae: Nov 26 8:59 1996 
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Appendix 1 Soil Cliroraatograms P806168 

Figure 1 
P806168-02(SS-7-17.0) 
The chromatographic trace contains hydrocarbons consistent with weathered diesel fiiel oil. The n-
alkane range for the dissolved product is between C-9 and C-24. The trace illustrates the complete 
loss of n-alkanes and the relative enrichment of isoprenoid hydrocarbons. Figure 2a is the sample 
merged with a fresh diesel standard. Figure 2b expands the region between C-15 and C-22, The 
isoprenoids, Pristane and Phytane ( characteristic biomarkers in diesel fiiel) are clearly evident in 
this figure. The results from EPA 8260 and GC/MS SIM PAH are consistent with highly 
weathered diesel. 
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Appendix 1 Water Chromatograms 
P805607 

Water samples P805607-01,-02,-03,-04 (WS-70, WS-71, WS-72, WS-73) were submitted with a 
free product sample WS-74. The product WS-74 is not characteristic of petroleum fiiel oil. The 
chromatographic trace illustrates over 40 unidentified hydrocarbons are present in the sample 
between the boiling point n-alkane C-12 and n-alkane C-42. The product does not contain the 
broad unresolved hydrocarbon "hump" characteristic of middle distillate fuel oils, transformer oils 
or lube oils. The resolved peaks do not match the straight chain hydrocarbons or isoprenoid 
hydrocarbons that dominate the resolved peaks in a diesel fiiel chromatographic trace. The pattem 
is typical of plant oils with naturally occurring hydrocarbon chains. Hydrocarbons dominant in 
canola oil, soybean oil and peanut oil are found in this product sample. 

The water samples with detected hydrocarbons dissolved or entrained in the sample (WS-70, WS-
71, WS-72) all contain dominant hydrocarbons that match the product WS-74. Although sample 
WS-71 is non-detect for diesel range hydrocarbons at 0.5 ppm three dominant hydrocarbons 
matches similar to product can be found. Each ofthe samples were compared to standards in the 
NCA Fuels library with no positive matches found. The suggestion that the following 
chromatograms represent plant oil not petroleum oil is supported by the 8270M-GC/MS SIM 
analysis for all water samples. The 8270 SIM tests for the presence of polyaromatic 
hydrocarbons (PAHs). Gasoline, diesel, bunker oil and many heavy oils contain PAHs. All 
water samples in this work order were non-detect for PAHs. 

Figure 1 WS-74 Product Trace 

Figure la WS-74 Product overlaid with ftiel oil #2 

Figure 2 WS-70 water 

Figure 2a WS-70 water with scale change 

Figure 3 WS-71 water with dominant peaks noted that match product 

Figure 3a WS-71 water with scale change 

Figure 4 WS-72 water 

Figure 4a WS-72 water overlaid with diesel standard. Traces are not similar. 

Figure 4b WS-72 water with scale change and peaks that match WS-74 product noted 

Figure 5 WS-73 water (non-detect) 
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Appendix 2 Soil Chromatograms 
P805532 

Figure 1 
P805532-26 (SS-12-0.5 ) 
The hydrocarbon response for the sample is between n-alkane C-20 and C-42. The hydrocarbon 
"hump" is in the range of motor oil but yields no remarkable characteristics to make positive 
identification. The resolved peaks on the hydrocarbon "hump" could not be identified by GC/MS SIM 
at the dilution required for analysis. 

Figure 2 
P805532-28(SS-]2-3.0) 
The hydrocarbons (HCs) in the sample elute in the range of n-alkane C-20 to C-42. The hydrocarbon 
"hump" is in the range of motor oil but yields no remarkable characteristics to make positive 
identification. This sample is similar to the 0.5 foot sample. The PAH compounds could be identified 
by GC/MS SIM at the dilution required for analysis. The level of PAHs suggest that the oil is a 
residue heavy oil or an oil mixed with coal tar. 

Figure 3 
P805532-30( SS-10-0.5) 
The HCs in the sample elute in the range of n-alkane C-20 to C-42. The hydrocarbon "hump" is in the 
range of motor oil but yields no remarkable characteristics to make positive identification. The 
resolved peaks on the hydrocarbon "hump" could not be identified by GC/MS SIM at the dilution 
required for analysis. 

Figure 4 
P805532-32 ( SS-9-0.5) 
The HCs in the sample elute in the range of n-alkane C-l 5 to C-42. The hydrocarbon "hump" is in the 
range of motor oil but yields no remarkable characteristics to make positive identification. This 
sample is similar to the ( SS-12-3.0 ). The PAH compounds could be identified by GC/MS SIM at the 
dilution required for analysis. The level of PAHs suggest that the oil is a residual heavy oil or an oil 
mixed with coal tar. 

Figure 5 
P805532-38(SS-9-3.0) 
The HCs in the sample elute in the range of n-alkane C-16 to C-36. The hydrocarbon "hump" is in the 
range of transformer, hydraulic or completely depleted and evaporated diesel oil but yields no 
remarkable characteristics to make positive identification. The lack of extraneous peaks and PAHs in 
the GC/MS SIM analysis rules out coal tar and used motor oil has contaminants. 

Figure 6 P805532-40 ( SS-Dup-3.0 ) Same as Figure 5 

Figure 7 
P805532-42 ( SS-7-0.5 ) 
The chromatographic trace contains hydrocarbons consistent with the plant oil product in WS-74. 
Low levels of "coal tar" is present in sample 

Figure 8 
P805532-44 ( SS-7-3.0 ) 
The chromatographic trace contains hydrocarbons that resemble coal tar. PAH GC/MS SIM analysis 
supports this conclusion. 
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Appendix 1 Water Chromatograms 
P805532 

Figure I 
P805532-05 {GW-03 ) 
The chromatographic trace contains hydrocarbons consistent with weathered diesel ftiel oil. The n-
alkane range for the dissolved product is between C-9 and C-24. The trace illustrates the complete 
loss of n-alkanes and the relative enrichment of isoprenoid hydrocarbons. Figure la is the sample 
merged with a fresh diesel standard. Figure Ib expands the region between C-16 and C-21. The 
isoprenoids Pristane and Phytane are clearly evident in this figure. The fi-ont end ofthe trace indicates 
the presence of highly weather gasoline mixed with the diesel. The 8260 results for butyl and 
isopropylbenzene is consistent with highly weathered gasoline and diesel #1. 

Figure 2 
P805 532-07 ( GW-04 ) 
The chromatographic trace contains hydrocarbons consistent with weathered diesel fuel oil. The n-
alkane range for the dissolved product is between C-9 and C-24. The trace illustrates the complete 
loss of n-alkanes and the relative enrichment of isoprenoid hydrocarbons. Figure 2a is the sample 
merged with a fi-esh diesel standard. Figure 2b expands the region between C-15 and C-22. The 
isoprenoids Pristane and Phytane are clearly evident in this figure. 

Figure 3 
P805532-14 (GW-19 ) 
The chromatographic trace contains hydrocarbons consistent with weathered diesel fuel oil. The n-
alkane range for the dissolved product is between C-6 and C-24. The trace illustrates the coraplete 
loss of n-alkanes and the relative enrichment of isoprenoid hydrocarbons. Figure 3a is the sample 
merged with a fresh diesel standard. Figure 3b expands the region between C-15 and C-22. The 
isoprenoids Pristane and Phytane are clearly evident in this figure. 
Low level aromatics present in the sample source could be from diesel or from the mixing of diesel 
and gas plumes. 

Figure 4 
P805532-25(GW-11) 
The chromatographic trace contains hydrocarbons consistent with range of extremely weathered diesel 
fuel oil. The n-alkane range for the dissolved product is between C-15 and C-28. The trace illustrates 
the complete loss of n-alkanes and isoprenoid hydrocarbons. Figure 4b is the sample merged with a 
fresh diesel standard. Figure 4a expands the region between C-17 and C-l 8. The isoprenoids Pristane 
and Phytane are clearly depleted in this figure. 

Figure 5 
P805532-34(GW-10) 
The chromatographic trace contains hydrocarbons consistent with range of highly weathered gasoline. 
The n-alkane range ifor the dissolved product is between C-6 and C-14. The trace illustrates the 
enrichment of trimethyl and tetramethylbenzenes in addrtion to naphthalene. Figure 4a is the sample 
merged with a fresh diesel standard. 
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Appendix 1 Water Chromatograms 
P805532 page 2 

Figure 6 
P805532-41(GW-09) 
The chromatographic trace contains hydrocarbons consistent with range of highly weathered gasoline 
mixed with highly weathered diesel fuel. The n-alkane range for the dissolved product is between C-6 
and C-24. The trace illustrates the enrichment of trimethylbenzenes in addition to naphthalene. The n-
alkanes in the diesel are depleted and isoprenoids are clearly evident. Gasoline represents 
approximately two thirds of the total hydrocarbon response. 

Figure 7 
P805532-46 ( GW-07 ) 
The chromatographic trace contains hydrocarbons consistent with range of highly weathered gasoline 
mixed with highly weathered diesel fiiel. The n-alkane range for the dissolved product is between C-6 
and C-27, The trace illustrates the enrichment of Urimethyl and tetramethylbenzenes in addition to 
naphthalene. The n-alkanes in the diesel are depleted and isoprenoids are clearly evident. Diesel is 
responsible for nearly two thirds ofthe total hydrocarbon response. Figure 7a is the sample merged 
with a fresh diesel standard. Figure 7b expands the region between C-16 and C-22. The isoprenoids 
Pristane and Phytane are clearly evident in this figure. 

Figure 8 
P805532-47 ( GW-60 ) 
The chromatographic trace contains hydrocarbons consistent with range of highly weathered gasoline 
mixed with highly weathered diesel fuel. The n-alkane range for the dissolved product is between C-6 
and C-27. The trace illustrates the enrichment of trimethyl and tetramethylbenzenes in addition to 
naphlhalene. The n-alkanes in the diesel are depleted and isopemoids are clearly evident. Diesel is 
responsible less than half of the total hydrocarbon response. Figure 8a expands the region between 
C-16 and C-21. The isoprenoids Pristane and Phytane are clearly evident in this figure. 

Figure 9 
P805532-48 ( GW-46 ) 
The chromatographic trace contains hydrocarbons consistent with range of highly weathered diesel 
fuel oil. The n-alkane range for the dissolved product is between C-6 and C-27. The n-alkanes and 
isoprenoids in the diesel are completely depleted. The diesel response may be effected by biogenic 
hydrocarbons . The typical PAHs associated with diesel are not present. Figure 9a expands the 
region between C-16 and C-21. The isoprenoids Pristane and Phytane not seen in this figure which 
indicates extreme weathering or that the hydrocarbons are not derived from diesel fuel. 
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ColumbiQ 
AnolyficQl 
Services "*" 

An Employee-Owned Company 

November 8, 2001 Service Request No: K2107679 

Don Coberly 
URS Greiner Woodward Clyde 
111 S.W. Columbia, Suite 900 
Portland, OR 97201 

Re: PEO 

Dear Don: 

Enclosed are the results of the sample(s) submitted to our laboratory on October 16, 2001. For 
your reference, these analyses have been assigned our service request number K2107679. 

All analyses were performed according to our laboratory's quality assurance program. All results 
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is 
not responsible for use of less than the complete report. Results apply only to the items 
submitted to the laboratory for ahaiysis and individual items (samples) analyzed, as listed in the 
report. 

Please call if you have any questions. My extension is 3260. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

Harvey Jacky 
Project Chemist 

HJ/afs Page lof { I 

i a i 7 South 13th Avenue • P.O. Box 479 • 'Kelso, Washington 98626 • Telephone 360/577-7222 • Fox 360/636-1068 
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Acronyms 

ASTM American Society for Testing and Materials 

A2LA American Association for Laboratory Accreditation 

CARB Califomia Air Resources Board 

CAS Number Chemical Abstract Service registry Number 

CFC Chlorofluorocarbon 

CFU Colony-Forming Unit 

DEC Department of Environmental Conservation 

DEQ Department of Environmental Qualitj' 

DHS Department of Health Services 

DOE Department of Ecology 

DOH Department of Health 

EPA U. S. Environmental Protection Agency 

ELAP Environmental Laboratory Accreditation Program 

GC Gas Chromatography 

GC/MS Gas Chromatography/Mass Spectrometry 

LUFT Leaking Underground Fuel Tank 

M Modified 

MCL Maximum Contaminant Level is the highest pennissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL Method Detection Limit 

MPN Most Probable Number 

MRL Method Reporting Limit 

NA Not Applicable 

NC Not Calculated 

NCASI National Council of the Paper Industry for Air and Stream Improvement 

ND Not Detected 

NIOSH National Institute for Ocaipational Safety and Health 

PQL Practical (Quantitation Limit 

RCRA Resource Conservation and Recovery Act 

S M Selected lon Monitoring 

TPH Total Petroleum Hydrocarbons 

tr Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 

00002 
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Inorganic Data Qualiflers 
* The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

i The MRL/MDL has been elevated due to a matrix interference. 

X See case narrative. 

Metals Data Qualiflers 
# The control limit criteria is not applicable. See case nanative. 

B The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

E The reported value is estimated because of the presence of matrix interference. 

M The duplicate injection precision was not met. 

N The Matrix Spike'sample recovery is not within controilimits. See case narrative. 

S The reported value was detennined by the Method of Standard Additions (MSA). 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

. , . The post-digestion spike for fiimace AA analysis is out of control limits, while saraple absorbance is less than 50% of spike 
absorbance. 

i The MRL/MDL has been elevated due to a matrix interference. 

X See case narrative. 

• The duplicate analysis not within control limits. See case nanative. 

+ The correlation coefficient for the MSA is less than 0.995. 

Organic Data Qualiflers 
* The result is an outlier. See case narrative. s 

tf The control liinit criteria is not applicable. See case narrative. 

A A tentatively identified compound, a suspected aldol-condensation product 

B The analyte vvas found in the associated method blank at a level that is significant relative to the sample result 

C The analyte was qualitatively confirmed using GC/MS techniques, pattem recognition, or by comparing lo historical data. 

D The reported result is firora a dilution. 

E The result is an estimate amount because the value exceeded the instmment calibration range. 

J The result is an estimated concentralion that is less than the MRL but greater than or equal lo the MDL. 

N The result is presumptive. The analyte was tentatively identified, but a confinnation analysis was oot perfoimed. 

_ The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two 

analytical results (25% for CLP Pesticides). 

U The compouiid was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

1 The MRL/MDL has been elevated due to a chromatographic interference. 

X See case narrative. 

Additional Petroleuni Hydrocarbon Specific Qualifiers 
F The chromatographic fingerprint ofthe sample matches the elution pattem of the calibration standaid. 

. The chromatographic fingerprint ofthe sample resembles a petroleum product, but the elution pattern indicates the presence ofa 
greater amount of lighter molecular weight constituents than the calibration standaid. 

H 
The chromatographic fingerprint ofthe sample resembles a petroleum product, but the elution pattem indicates the preseace ofa 
greater amount of heavier molecular weight conslituents than the calibration standanl. 

U The chromatographic fingerprint ofthe sample resembles an oil, but does not match the calibiation standard. 

Y The chromatographic fingerprint ofthe sample resembles a petroleum product eluting in approximately the correct carbon range, 0 0 0 0 3 

but the elution pattern does not match the calibration standaid. 

Z The chromatographic fingeiprint does not resemble a petroleum product 

SCHN00195785 



^ v 

SCHNOOI 95786 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: URS Coiporation Service Request No.: K2107679 
Project: PEO DateReceived: 10/16/01 
SampIeMatrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to 
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported 
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate 
(DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), and Laboratory Control Sample (LCS). 

Sample Receipt 

Nine water samples were received for analysis at Columbia Analytical Services on 10/16/01. The following 
discrepancies were noted upon initial sample inspection. One ofthe VOA vials for sample MW-WAVP-S-80 was not 
identified on the bottle correctly. The sample was placed by process of elimination and time sampled. The Chain of 
Custody indicated that several ofthe samples were taken on 10/16/01. A courier from CAS picked up the samples 
on the aftemoon of 10/15/01, it is assumed that the samples were taken on 10/15/01. The exceptions are also noted 
on the cooler receipt and preservation form included in this data package. The samples were received in good 
condirion and consistent with the accompanying chain of custody form. The samples were stored in a refrigerator at 
4°C upon receipt at the laboratory. 

Total Metals 

Matrix Spike (MS) Exceptions: 
The MS recovery of Iron is not applicable. The analyte concentration in the sample wag significantly higher than the 
added spike concentration, preventing accurate evaluation ofthe spike recovery. 

Volatile Organic Compounds bv EPA Method 8260B 

Surrogate E.xceptions: 
The control criteria were exceeded for the Dibromofluoromethane surrogate in samples MW-SHL-S-12, MW-WWP-S-
80, MW-SHL-S-9, and MW-NWT-S-11. Since the problem may indicate a potential bias in the analysis, the samples 
were reanalyzed. The reanalyses confirm the original results. The initial analyses have been reported. 

Elevated MRLs: 
Samples MW-SHL-D-10, MW-SHL-S-12, MW-NTF-S-5, MW-WWP-S-8. MW-WWP-S-80, and MW-SHL-S-9 were 
due to high levels of target analytes. The reporting limits have been elevated accordingly. 

The MRLs are elevated for 1,2-Dichloropropane in samples MW-WWP-S-3, MW-SHL-D-10, MW-SHL-S-12, MW-
SHL-S-9, and MW-NWT-S-11 due to matrix interferences. The chromatogram showed components that prevented 
accurate quantitation ofthe surrogate. No fiirther corrective action was taken. 

Polvnuclear Aromatic Hvdrocarbons bv EPA Method 8270C SIM 

Surrogate Exceptions: 
The control criteria were exceeded for the Fluorene-dlO surrogate in sample MW-SHL-S-9 due to matrix interferences.' 
The chromatogram showed components that prevented accurate quantitation of the surrogate. No fiirther corrective 
action was taken. 

The control criteria were exceeded for the Fluoranthene-dlO surrogate in sample K2107735-001 (Batch QC) due to 
matrix interferences. A reanalysis was perfonned and produced similar results. The results of the original analysis 
have been reported. . 0 0 0 0 4 

Approved by ff<^Date ( ( h / t l 
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Elevated MRLs 
The reporting limit has been elevated for Naphthalene in samples MW-WWP-S-3, MW-SHL-D-10. SM-SHL-S-12, 
MW-WWP-S-8, MW-WWP-S-80, MW-SHL-S-9, and MW-NWT-S-11. The chromatogram indicated the presence of 
matrix interferences that prevented accurate quantitation at the reporting limit. The result has been flagged to indicate 
the matrix interference. 

Approved by JK Date «»//*' 
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ColumbiQ 
AnoiytiCQl 
Services' 

CHAIN OF CUSTODY 
;-:^ii;i_ , . .K!, • •-:•' iil^i*;}*, 

& • ! ' 

SR#:!L 

An £mpk3yo9-0^nocf Company 1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222 • FAX (360) 636-1068 PAGE. .OF . COC #_ 

PROJECT NAME 

PROJECT NUMBER 
eeo 

PROJECT MANAGER 
\Do>f\. C.QWa-C*0-K 

COMPANY/ADDRESS , ^ ^ , —> y -AC^ ^ ^ / ^ 

^nrVVc»*fsdl r ^^ ^ > ^ 0 \ 
'HONE# ., ̂  . ->. ., FAX* ^ . , ^ 

SAMPLER'S SIGNATURE nr'LtM&!3HjlNAIUMb J 

SAMPLE I.D. DATE TIME LAB I.D, MATRIX REMARKS 

ffllU-lllliP-^--^ iclak i^lHS JO. 5: X A A 
f\\OJ -'-^^L.- to-lrt i o> /^ ' l o : ^ JJJ 
l f V \ t A J - ^ l A L - ^ - l 3 L l(^j/l<Vfe, i ^ : 3 1 0 ^ : J L 

<W(i.l-MTF-S-S- t^^^c laiHS ^ (>J 

|VV\A ; - U ; V ) O 9 - !> - ^ [ojuh. !±UL 
^ 

ILL ^ 

I fV^-uJUcP-S-^ lg//^/(?l iMKfT JM s: 
muj-SM{.-<:>-£\ 

^Q/l<^o^ l £ i ^ 7 uo 
TAou - N)VUT~6-| |Q//Vg'l 1̂ 2152: i W i : 
' ^ \ o \ r n O i ioto i6^S2 i ^ 

REPORT REQUIREMENTS 

_ I. Routine Repori: Method 
Blank, Surrogate, as 
required 

_ II. Report Dup., MS, MSD as 

required 

_ III. Data Validation Repori 

(includes all raw data) 

_ IV. CLP Deliverable Report 

_ V. EDD 

INVOICE INFORMATION 

P.O. # ; 

B i l lTo : ^ r l v i ^ A t J i f ^ 

Circle which me i iu |q w i i i u «\Mia nita l u ua gug i y^ t l u . 

TotalMetals; A l ( A s ) s b Ba Be B Ca Cd Co ( S r ) ^ ^ | ^ ( p ^ M g ^ n ] ) l ^ o ^ K ^ g \ N a Se Sr Tl Sn V (go/Hg 

DissolvedMetals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fo Pb Mg Mn Mo Nl K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORHTWEST OTHER:. 

pM' 

TURNAROUND REQUIREMENTS 

24 hr. 48 tir. 

^̂5 Day 

Standard (10-15 working days) 

Provide FAX Results 

Requested Fleport Date, ' 

. (CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

V > o '^s. Q £ h \ i eJC ^ O A ^ c ^ y ^ i <K 

RELINQUISHED BY: , 

^ a n i r y r ^ . . " " I Daten^irfie: ' 1 , 

ileoT^ame Firm ^ 

RELINQUISHED BY: 

Signature Date/Time 

Printed Name Firm 

RECEIVED BY: 

Signature Date/Time 

Printed Name Firm 

RCOC«1 04/01 



Columbia Analytical Services Inc. 
Cooler Receipt And Preservation Form 

Project/Client 

Cooler received on fOj / ^ O ) 

1. 

(y^S ' WorfcOrderK2L/<P { G / / 

and opened on / " P / / W ? / by M V T - -

Were custody seals on oucide of cooler? 
If yss, how many and where?^ / r ^ 7F03^9t3 

(jGjL/ien.^^ . • j ^ ^ N O 

Ware seals intact and signature & date correct? 

COC# 

Temperamre of codler(s) upon receipt: 

Temperature Blank: 

NO 

2.L> 
4. 

5. 

6. 

7. 

8. 

P. 

10. 

11. 

12. 

^^TE? NO Were custody papers properly filled out (ink. signed, etc.)? 

Type of packing material present ^ S ^ ^ T x i ^ ^ j ii-:^\ x H Z ^ A ^ 

Did all bottles arrive in good condidon (unbroken)? 

Were all bottle labels complete [le. analysis, preservation, etc.)? 

Did all bottle labels and tags agree with custody papers? . 

•P/ere the correct types cf bottles used for the tests indicated? ^ -. 

Were all of the preserved bottles received at the lab with the appropriate pH and/or(C12/Res negadve? i < ; ^ ^ NO 

Were VOA vials checked for absence of air bubbles, and if present, noted below? / 

Did the botdes originate firom CAS/K or a branch laboratory? YES(^'0 

NO 

Y E S ' K Q ^ ' 

NO 

Explain any discrepancies 

\J*^l^l-f7t:p S V T'..^o=-
^ rr^tr-A(\ ^^Z/^^'^. 

Samples that required presia^adon or received out of tempferature: 

• ^ j t i A j L , ^ 

SamplelD Reagent Vohime Ra:'doiitof 
Xeoiperatizre 

Initials 

1 

00007 

CKFREV.DOC9/28/01 

SCHNOOI 95791 
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Columbia Analytical Services 

METALS 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

client: 

Project No.: 

Project Name: 

tJRS C o r p o r a t i o n 

PEO 

Service Request: K2107679 

Sample No. 

Batch QC 
Batch QC 
MM-WWP-S-3 
MW-SHL-D-10 
MW-SHI.-S-12 
MW-NTF-S-5 
MW-WWP-S~8 
MW-WWP-S-80 
MH-SHL-S-9 
MW-NWT-S-11 
Method Blank 

Lab Sample ID. 

K2107G33-001D 
K2107633-001S 
K2107679-001 
K2107679-002 
K2107679-003 
K2107679-004 
K2107679-005 
K2107679-006 
K2107679-007 
K2107679-008 
K2107679-MB 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 

If yes-were raw data generated before 
application of background corrections? 

C o m m e n t s : 

Yes/No YES 

Yes/No TfES 

Yes/No NO 

1 certify that this data package is in compliance with the terms emd conditions of the 
contract, both technically and for completeness, for other 'than 't:be conditions detailed 
above. Release of the data contained in this hardcopy data package and in the 
conjputer-readable data submitted on diskette has been authorized by the Laboratory Manager or 
the Manager's designee, as verified by the following signature. 

S i g n a t u r e : D a t e : /{Ajf( irtrtros 
COVER PAGE - IN 

SCHNOOI 95793 



Columbia Analytical Services 

METALS 
- 1 -

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/12/01 

Date Received: 10/16/01 

Units: TIG/L 

Basis: NA 

San^ile Name: MW-WWP-S-3 Lab Code: K 2 1 0 7 6 7 9 - 0 0 1 

Analyte 

Arsenic 

Chromi'um 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

.. 200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 . 

1 

1 

1 

1 

1 

1 

Date 

Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

9.9 

2.7 

7.8 

45200 

7.86 

689 

12.5 

0.02 

24.9 

C Q 

% S o l i d s : 0 . 0 

Comments: 
00009 

Form I - IN 

SCHN00195794 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

client: XTRS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: pG/L 

Basis: NA 

Sample Name: MW-SHL-D-10 Lab Code: K2107679-002 

Analyte 

Arsenic 

Chromitrm 

Copper 

Iron 

Lead 

1 Manganese 

\ Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

60 IOB 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

16.5 

1.2 

0.2 

24600 

0.02 

2470 

2.7 

0.02 

0.5 

C 

u 

u 

u 
u 

Q 

% S o l i d s : 0 . 0 

Conmients: 00010 

Form I - IN 

SCHNOOI 95795 



Columbia Analytical Services 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107S79 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: pG/L 

Basis: NA 

Sample Name: MW-SHL-S-12 Lab Code: K2107679-003 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 

Method 

200.8 

200.8 

200.8 . 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 

Factor 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

17.6 

0.6 

0.3 

53600 

0.27 

5090 

2.6 

0.02 

0.5 

C 

U 

U 

Q 

% Solids: 0.0 

Comments: 00011 

Form I - IN 

SCHN00195796 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: pG/L 

Basis: NA 

Sample Name: MW-NTF-S-5 Lab Code: K 2 1 0 7 6 7 9 - 0 0 4 

Analyte 

1 Arsenic 

Chromium 

Copper 

Iron 

Lead 

1 Manganese 

Niekel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B. 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 

Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

27.4 

6.9 

16.1 

79700 

35.9 

5580 

12.9 

0.05 

30.8 

C Q 

% S o l i d s : 0 . 0 

Comments: 
00012 

Form I - IN 

SCHNOOI 95797 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: 'pG/L 

Basis: NA 

Sanple Name: MW-WWP-S-8 Lab Code: K2107679-005 

Analyte 

Arsenic 

Chromium 

Copper . 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 

Method 

200.8 

200.8 

200.8 

6010B 

200.8 

60 IOB 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

Date 

Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

25.9 

0.4 

0.3 

50300 

0.82 

4870 

2.3 

C 

0.02 U 

0.5 U 

Q 

% Solids: 0.0 

Comments: 
00013 

Form I - IN 

SCHN00195798 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

Project No.; NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: •pS/L 

Basis: NA 

Sample Name: MW-'WWP-S-SO Lab Code: K2107679-006 

Analyte 

Arsenic 

Chromi'um 

Copper-

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 

Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 

Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 

Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

26.6 

0.4 

0.4 

52400 

0.84 

5070 

2.3 

O.02 

0.5 

C 

U 

U 

Q 

% Solids: 0.0 

Comments: 00014 

Form I - IN 

SCHNOOI 95799 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: pG/L 

Basis: NA 

Sanple Name: MW-SHL-S-9 Lab Code: K2107G79-007 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

60 IOB 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 

Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

38.4 

3.6 

1.3 

67400 

1.50 

3840 

4.4 

0.02 

0.5 

C 

U 

U 

Q 

% Solids: 0.0 

Comments: 00015 

Form I - IN 

SCHNOOI 95800 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 10/15/01 

Date Received: 10/16/01 

Units: jaG/L 

Basis: NA 

Sainple Name: MW-NWT-S-11 Lab Code: K2107679-00B 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

5.0 

2.0 

1.0 

20 

0.20 

5.0 

2.0 

0.20 

5.0 

Dilution 

Factor 

-I 

Date 

Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

58.4 

C 

146 1 

223 

446000 1 

159 1 

9440 1 
1220 1 

0.26| 

581 1 

Q 

% Solids: 0.0 

Comments: 00016 

Form I - IN 

SCHN00195801 



Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Date Collected: 

Date Received: 

Units: JJG/L 

Basis: NA 

Sample Name: Method Blank Lab Code: K2107679-MB 

Analyte 

Arsenic 

Chromium 

1 Copper 

1 Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 

Method 

200.8 

200.8 

200.8 

60 IOB 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

0.5 

0.2 

0.2 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

C 

U 

U 

u 
u 
u 
u 
V 

u 
« 

Q 

% Solids: 0.0 

Comments: 00017 

Form I - IN 

SCHN00195802 



Columbia Analytical Services 
METALS 

-5a-
SPIKE SAMPLE RECOVERY 

Client: tJRS Corporation 

Project No.: 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Units: -pG/L 

Basis: NA 

% Solids: 0.0 

Sample Name: Batch QC Lab Code: K2107633-001S 

Analyte 

[Arsenic 

1 Chromitun 

1 Copper 

Iron 

1 Lead 

1 Manganese 

Nickel 

[Silver 

1 Zinc 

Control 
Limit %R 
75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

Spike 

Result 
24.1 1 

19.8 1 

23.1 I 

17900 1 

26.3 I 

986 1 

22.3 1 

19.2 j 

42.6 1 

S aaaple 
Result 

6.8 1 

3.3 1 

5.5 1 
15700 1 

3.42 1 

462 1 

5.3 1 

0.03 1 

25.0 1 

Spike 

Added 
20.0 

20.0 

20.0 

1000 

20.0 

500 

20.0 

20.0 

20.0 

%R 

86 

83 

88 

220 

114 

105 

85 

96 

88 

Q Method 

200.8 

200.8 

200.8 

6010B 

200.8 

60 IOB 

200.8 

200.8 

200.8 

Comments: 
iytrtri8 

Form V (PART 1) - IN 

SCHNOOI 95803 



Columbia Analytical Services 
METALS 

- 6 -
DUPUCATES 

Client: URS Corporation 

Project No.: 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107679 

Units: pG/L 

Basis: NA 

% Solids: 0.0 

Sample Name: Batch QC Lab Code: K2107633-001D 

Analyte 

Arsenic 

Chroinium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Control 
Limit 

0.0 

Sanjile (S) C 

6.8 

3.3 

5.5 

15700 

3.42 1 

462 I 

5.3 1 

0.03 

25.0 

Duplicate (D) C 

7.01 

3.3 1 

5.5 1 
16800 1 

3.45 1 

463 1 

5.3 1 

0.03 1 

25.6 1 

RPD 

2 

2 

1 

7 

1 

0 

1 

3 

2 

Q Method 

200.8 

200.8 

200.8 

60 IOB 

200.8 

6010B 

200.8 

200.8 

200.8 

00019 

Form VI - IN 

SCHNOOI 95804 



Columbia Analytical Services 
METALS 

-7-
LABORATORY CONTROL SAMPLE 

client: URS Corporation 

Project No.: 

Project Name: PEO 

Service Request: K2107679 

Aqueous LCS Source: Inorganic Ventures Solid LCS Source: 

Analyte 

1 Arsenic 

1 Chromium 

1 Copper 
1 Iron 

1 Lead 

j Manganese 

i Nickel 

! Silver 

Zinc 

Aqueous ug/L 

True Found 

20.0 

20.0 

20.0 

2500 

20.0 

1250 

20.0 

20.0 

20.0 

19.5 

19.2 

22.4 

2650 

20.1 

1300 

19.7 

18.9 

21.6 

%R 

98 

96 

112 

106 

101 

104 

99 

95 

108 

Solid 

True Found C 

(mg/kg) 

Limits %R 

00020 

Form V I I I N 

SCHNOOI 95805 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Collected: 10/12/2001 
Date Received: 10/16/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-3 
K2107679-001 

EPA5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

AnalyteName Result Q MKL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1 -Dichloroethene 
Caibon Disulfide 

Methylene Chloride 
trans-l ,2-Dichloroethene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-DichIoroettaene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
traiis-l,3-Dichloropropene 

1,1,2-Trichloroethanc 
4-Metliyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

1.3 
ND 
ND 

ND 
ND 
1.9 

ND 
ND 
ND 

ND 
ND 
ND 

L3 
LO 
ND 

ND 
ND 
ND 

ND 
4.5 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 

u. 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

Ui 

U 
U 
U 

U 

U 

U 
U 
U 

u 
u 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

20 
0.50 
0.50 

1.0 
0.50 
0.50 

20 
0.50 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 1 
0.50 1 
0.82 ] 

0.50 ] 
0.50 1 
20 ] 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

1 10/25/01 
1 10/25/01 
1 10/25/01 

1 10/25/01 
1 10/25/01 
I 10/25/01 

1 10/25/01 
I 10/25/01 
1 10/25/01 

1 10/25/01 
1 10/25/01 
1 10/25/01 

1 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
I 10/25/01 
[ 10/25/01 

I 10/25/01 
I 10/25/01 
L 10/25/01 

I 10/25/01 
I 10/25/01 
I 10/25/01 

10/25/01 
10/25/01 
10/25/01 

[ 10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWGO107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGOl 07230 

KWG0107230 
KWG0107230 
KWGO107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWGOl 07230 

KWG0107230 
KWG0107230 
KWGO1O7230 

KWG0107230 
KWGO1O7230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO 107230 
KWG0107230 
KWGO1O7230 

KWGO1O7230 
KWG0107230 
KWGO1O7230 

KWG0107230 
KWG0107230 

Comments: 

Printed 
Merged 

11/08/2001 14:03:37 Form IA - Organic 
SuperSetReference: RR12668 

00021 
Page 1 of 3 

SCHNOOI 95807 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/12/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

MW-WWP-S-3 
K2107679-001 

EPA 5030B 
8260B 

Result Q MRL 

Units: ug/L 
Basis: NA. 

Level: Low 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylben2ene 

tert-Butylben7£ne 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzenc 
1,2-Dibromo-3-cliloropropane 

1,2,4-Trichloroben2ene 
1,2,3-Trichlorobeii2ene 
Naphthalene 

Hexachlorobutadiene 

ND 

ND 
ND 
1.5 

U 

U 
U 

3.1 
1.7 
ND U 

ND 
3.1 
ND 

ND 
ND 

17 

ND 
ND 
ND 

ND 
ND 
9.9 

ND 
ND 
ND 

U 

U 

U 

u 

u 
u 
u 
u 
u 

u 
u 
u 

8.1 
ND U 
ND U 

ND 
ND 
ND 

ND 

u 
u 
u 
u 

2.0 

0.50 
0.50 
0.50 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 
2.0 ] 

0.50 ] 

0.50 ] 
2.0 ] 
2.0 ] 

2.0 ] 
2.0 ] 
2.0 ] 

2.0 ] 
2.0 ] 
2.0 ] 

o;5o ] 
2.0 ] 

0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 

I 10/25/01 

I 10/25/01 
1 10/25/01 
I 10/25/01 

L 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
L 10/25/01 
I 10/25/01 

I 10/25/01 
L 10/25/01 
I 10/25/01 

L 10/25/01 
I 10/25/01 
[ 10/25/01 

L 10/25/01 
10/25/01 
10/25/01 

I 10/25/01 
10/25/01 

[ 10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGOI07230 
KWGO1O7230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWG010-Q30 

Comments: 

Printed 11/08/2001 14:03:37 
Merged 

Fonn 1A - Orgamc 

00022 

Superset Reference: RR1266g 
Page 2 of 3 

SCHNOOI 95808 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/12/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lab Code: 

MW-WWP-S-3 
K2107679-001 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

88 87-115 10/25/01 Acceptable 
94 83-116 10/25/01 Acceptable 
87 75-120 10/25/01 Acceptable 

Comments: 

00023 
Printed 11/08/2001 14:03:37 
Merged 

Form IA - Organic 
Superset Reference: RKl266g 

Page 3 of 3 

SCHNOOI 95809 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-SHL-D-10 
K2107679-002 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroelhene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichlor6propene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Result Q 

ND U 
ND U 
45 D 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

7.6 D 
ND U 
ND U 

ND U 
ND U 
54 D 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

5.2 D 
ND U 
ND Ui 

ND U 
ND U 
ND U 

ND U 
3.9 D 
ND U 

ND U 
ND U 
ND U 

MRL 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

100 
2.5 
2.5 

5.0 
2.5 
2.5 

100 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
2.5 
4.8 

2.5 
2.5 
100 

2.5 
2.5 
2.5 

2.5 
100 
2.5 

Dilution 
Factor 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

Date 
Extracted 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10^5/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

Date 
Analyzed 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10^5/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

Extraction 
Lot Note 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGO107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO107230 
KWG0107230 
KWGO1O7230 

KWGO107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWGO107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Comments: 

ND U 
ND U 

2.5 
2.5 

10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWGO107230 

00024 
Page 1 of 3 Printed 

Merged 
11/08/2001 14:03:42 Form IA - Organic 

SuperSetReference: RR1266S 

SCHN00195810 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Residts 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

Volatile Organic Compoimds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

MW-SHL-D-10 
K2107679-002 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL 
Dilution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromofonn 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3 -Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND 

ND 
ND 
45 

7.5 
ND 
ND 

ND 
95 

ND 

ND 
ND 
290 

ND 
ND 
ND 

ND 
ND 

14 

ND 
ND 
ND 

15 
ND 
ND 

ND 
ND 
ND 

ND 

U 

U 
U 
D 

D 
U 
U 

u 
D 
U 

u 
u 
D 

u 
u 
u 
u 
u 
D 

u 
u 
u 
D 
u 
u 
u 
u 
u 
u 

10 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
10 
2.5 

2.5 
10 

100 

10 
10 
10 

10 
10 
10 

2.5 
10 
2.5 

10 
2.5 
10 

10 
10 
10 

10 

5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
50 

. 5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGOl 07230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 

Comments: 

Page 2 of 3 Printed 11/08/2001 14:03:42 
Merged 

Form IA - Organic 
Superset Reference: RK 1266S 

SCHNOOI 95811 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: 
Project 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

Saniple Name: 
Lab Code: 

MW-SHL-D-10 
K2107679-002 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

88 87-115 10/25/01 Acceptable 
98 83-116 10/25/01 Acceptable 
89 75-120 10/25/01 Acceptable 

Comments: 

00026 
Printed 11/08/2001 14:03:42 
Merged 

Form 1A - Organic 
Superset Reference: RR 12668 

Page 3 of 3 

SCHN00195812 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Residts 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Metbod: 

Analyte Name 

MW-SHL-S-12 
K2107679-003 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL 
DUution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vmyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Caibon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1,1 -Dichloroethane 

2-Butanone (MKK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1.1 -Trichloroethane (TCA) 

1, l-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDQ 

Benzene 
TrichloroeUiene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-DichIoropropene 
Toluene 
Uans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Comments: 

ND U 
ND U 
3.0 D 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

3.7 D 
ND U 
ND U 

ND U 
ND U 
2.9 D 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

34 D 
ND U 
ND Ui 

ND U 
ND U 
ND U 

ND U 
9.2 D 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

40 
1.0 
1.0 

2.0 
1.0 
1.0 

40 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
2.5 

1.0 
1.0 
40 

1.0 
1.0 
1.0 

1.0 
40 
1.0 

1.0 
1.0 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO 107230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 

Printed 
Merged 

11/08/2001 14:03:47 Form IA - Organic 
SuperSetReference: RR1266g 

00027 
Page 1 of 3 

SCHNOOI 95813 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: BC2107679 
Date Collected: 10/15/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

MW-SHL-S-12 
K2107679-003 

EPA5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL 
DUution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-XyIenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Ghlorotoluene 
1,3,5-Trimethylben2ene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobeiizene 
1,2-Dibromo-3-chlaropropane 

1,2,4-Trichlorobenzcne 
1,2,3-Trichlorobenzene 
Naphthalene 

ND 

ND 
ND 
84 

19 
3.9 
ND 

ND 
40 

ND 

ND 
ND 
70 

ND 
ND 
ND 

ND 
ND 
5.7 

ND 
ND 
ND 

6.6 
ND 
ND 

ND 
ND 
ND 

U 

u 
u 
D 

D 
D 
U 

U 
D 
U 

U 

u 
D 

U 
U 
U 

U 
U 
D 

u 
u 
u 
D 
U 
U 

U 
U 
U 

4.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
4.0 
1.0 

1.0 
4.0 
4.0 

4.0 
4.0 
4.0 

4.0 
4.0 
4.0 

1.0 
4.0 
1.0 

4.0 
1.0 
4.0 

4.0 
4.0 
4.0 

2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGO107230 

KWG0107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO 107230 
KWG0107230 
KWG0107230 

Hexachlorobutadiene ND U 4.0 10/25/01 10/25/01 KWG0107230 

Comments: 

Printed 11/08/2001 14:03:47 
Merged 

Form IA - Organic 
Superset Reference: RR12668 
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SCHN00195814 



Client: 
Project: 
Sampie Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lab Code: 

MW-SHL-S-12 
K2107679-003 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4 -Bromofluorobenzene 

85 87-115 10/25/01 Outside Control Limits 
96 83-116 10/25/01 Acceptable 
91 75-120 10/25/01 Acceptable 

Comments: 

00029 
Page 3 of 3 Printed 11/08/2001 14:03:47 

Merged 
Form 1A - Organic 

SuperSetReference: RR12668 

SCHN00195815 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-S-5 
K2107679-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinylchloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1, l-Dichloroethene 
CarbonDisulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1, l-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-1,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1-Dichloropropene 
Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-DichloTopropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-1,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2^)entanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Comments: 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

58 D 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

25 
25 
25 

25 
25 
25 

1000 
25 
25 

50 
25 
25 

1000 
25 
25 

25 
25 
25 

25 
25 
25 

25 
25 
25 

25 
25 

1000 

25 
25 
25 

25 
1000 
25 

25 
25 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO 107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 

Printed 
Merged 

11/08/2001 14:03:51 Form IA - Organic 
SuperSetReference: RR12668 

00030 
Page 1 of 3 

SCHN00195816 



Client: 
Project: 
Sample Matiix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-S-5 
K2107679-004 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromofonn 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibroma-3-chloropn)pane 

1,2,4-Trichlorobcnzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Result Q 

ND U 

ND U 
ND U 

1400 D 

2100 D 
27 D 

ND U 

ND U 
220 D 
ND U 

ND U 
ND U 
600 D 

ND U 
ND U 
430 D 

ND U 
1500 D 

ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
760 D 

MRL 

100 

25 
25 
25 

25 
25 
25 

25 
100 
25 

25 
100 
100 

100 
100 
100 

100 
100 
100 

25 
100 
25 

100 
25 
100 

100 
100 
100 

DUution 
Factor 

50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 

Date 
Extracted 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

Date 
Analyzed 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

.10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

Extraction 
Lot T 

KWG0107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWGO107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO 107230 
KWGO 107230 

KWGO 107230 
KWG0107230 
KWG0107230 

KWGO 107230 
KWG0107230 
KWG0107230 

fote 

Hexachlorobutadiene ND U 100 50 10/25/01 10/25/01 KWG0107230 

Comments: 

Printed 11/08/2001 14:03:51 
Merged 

Form IA - Organic 
Superset Reference: RR 12668 

00031 
Page 2 of 3 

SCHN00195817 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

MW-NTF-S-5 
K2107679-004 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Smrogate Name %Rec 
Control Date 
Liinits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

87 87-115 10/25/01 Acceptable 
99 83-116 10/25/01 Acceptable 
89 75-120 10/25/01 Acceptable 

Comments: 

00032 
Printed 11/08/2001 14:03:51 
Merged 

Form IA - Organic 
SuperSetReference: RR12668 

Page 3 of 3 

SCHNOOI 95818 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/15/2001 
Date Received: 10/16/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

MW-WWP-S-8 
K2I07679-005 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL 
DUution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
ciS'-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroediene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-1,3-Dichloropropene 
Toluene 
Uans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MBK) 
1,3 -Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
14 

ND 
ND 
ND 

ND 
ND 
ND 

13 
ND 
ND 

ND 
ND 
130 

ND 
ND 
ND 

ND 
ND 
ND 

5.9 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
D 

U 
U 
U 

u 
u 
u 
D 

u 
u 
u 
u 
D 

U 
U 
U 

u 
u 
u 
D 
U 
U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

200 
5.0 
5.0 

10 
5.0 
5.0 

200 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
200 

5.0 
5.0 
5.0 

5.0 
200 
5.0 

5.0 
5.0 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGO107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWGO 107230 
KWGOl 07230 
KWGOI07230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 

Comments: 

Printed 
Merged 

11/08/2001 14:03:56 Form IA - Organic 
SuperSetReference: RR12668 

00033 
Page 1 of 3 

SCHNOOI 95819 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analvte Name 

MW-WWP-S-8 
K2107679-005 

EPA 5030B 
8260B 

Result Q MRL 
DUution 
Factor 

Units: ug/L 
Basis: NA 

Level: Low 

Date Date Extraction 
Extracted Analyzed Lot Note 

1,2-Dibromoefliane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropyl benzene 
1,1,2,2-Tetrachloroefliane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Clilorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3 -Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropiopane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND U 

ND U 
ND U 
28 D 

ND 
ND 
ND 

ND 
120 
ND 

ND 
ND 
330 

ND 
ND 
ND 

ND 
ND 
27 

ND 
ND 
ND 

U 
U 
U 

U 
D 
U 

U 
u 
D 

u 
U 
u 
u 
u 
D 

u 
u 
u 

4 i D 
ND U 
ND U 

ND 
ND 
ND 

ND 

u 
u 
u 
u 

20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
20 
5.0 

5.0 
20 
20 

20 
20 
20 

20 
20 
20 

5.0 
20 
5.0 

20 
5.0 
20 

20 
20 
20 

20 

10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 

10/25/01 

10/25/01 
10^5/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWGO107230 

KWG0107230 

Comments: 

Printed 11/08/2001 14:03:56 
Merged 

Form IA - Orgamc 
SuperSetReference: RR12668 

00034 
Page 2 of 3 

SCHNOOI 95820 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Qient: 
Project: 
Sample Matrix: 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

MW-WWP-S-8 
K2107679-005 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

88 87-115 10/25/01 Acceptable 
100 83-116 10/25/01 Acceptable 
89 75-120 10/25/01 Acceptable 

Comments: 

Printed 11/08/2001 14:03:56 
Merged 

Form IA - Organic 
SupoSet Reference: RR1266g 

00035 
Page 3 of 3 

SCHNOOI 95821 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-80 
K2107679-006 

EPA 5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinylchloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carijon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-1,2-Dichloroetbene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Caibon Tetrachloride 
1,2-Dichloroefliane (EDC) 

Benzene 
Trichloroediene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroetfiane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroediene (PCE) 
Dibromochloromethane 

ND 
ND 

16 

U 
U 
D 

ND U 
ND 
ND 

ND 
ND 
ND 

12 
ND 
ND 

ND 
ND 
150 

ND 
ND 
ND 

ND 
ND 
ND 

5.9 
ND 

U 
U 

u 
u 
u 
D 

u 
u 
u 
u 
D 

u 
u 
u 
u 
u 
u 
D 
U 

ND U 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

200 
5.0 
5.0 

10 
5.0 
5.0 

200 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
200 

5.0 
5.0 
5.0 

5.0 
200 
5.0 

5.0 
5.0 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

10/25/0 
10/25/0 
10/25/0 

10/25/0 
10/25/0 
10/25/0 

10/25/0. 
10/25/0] 
10/25/0] 

10/25/0] 
10/25/0] 
10/25/0] 

10/25/0] 
10/25/0] 
10/25/0] 

10/25/0] 
10/25/0] 
10/25/01 

10/25/0] 
10/25/0] 
10/25/0] 

10/25/0] 
10/25/01 
10/25/0] 

10/25/0] 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

[ KWG0107230 
I KWGO 107230 
I KWG0107230 

L KWG0107230 
I KWG0107230 
I KWG0107230 

1 KWGOl 07230 
I KWG0107230 
I KWG0107230 

I KWG0107230 
I KWG0107230 
I KWG0107230 

I KWG0107230 
I KWG0107230 
1 KWG0107230 

I KWG0107230 
I KWG0107230 
I KWG0107230 

[ KWG0107230 
I KWG0107230 
I KWG0107230 

[ KWG0107230 
[ KWG0107230 

KWG0107230 

I KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 

Comments: 

00036 
Printed 
Merged 

11/08/2001 14:04:00 Form 1A - Organic 
SuperSetReference: RRI2668 

Page 1 of 3 

SCHN00195822 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/15/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-80 
K2107679-006 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

1,2-Dibromoediane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimediylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibronio-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3 -Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND 

ND 
ND 
28 

ND 
ND 
ND 

ND 
110 
ND 

ND 
ND 
330 

ND 
ND 
ND 

ND 
ND 
27 

ND 
ND 
ND 

37 
ND 
ND 

ND 
ND 
ND 

ND 

U 

U 
U 
D 

U 
U 
U 

U 
D 
U 

U 
U 
D 

U 
U 

u 
u 
u 
D 

u 
u 
u 
D 
u 
u 
u 
u 
u 
u 

20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
20 
5.0 

5.0 
20 
20 

20 
20 
20 

20 
20 
20 

5.0 
20 
5.0 

20 
5.0 
20 

20 
20 
20 

20 

10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

KWGOl 07230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG01D7230 
KWG0107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGOl 07230 

Comments: 

Printed 11/08/2001 14:04:00 
Merged 

Form IA - Organic 
Superset Reference: RR 12668 

00037 
Page 2 of 3 

SCHNOOI 95823 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

MW-WWP-S-80 
K2107679-006 

VolatUe Organic Compoimds 

Units: ug/L 
Basb : NA 

Surrogate Name %Rcc 
Control Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

86 87-115 10/25/01 Outside Control Limits 
98 83-116 10/25/01 Acceptable 
87 75-120 10/25/01 Acceptable 

Comments: 

"0WT8 
Page 3 of 3 Printed 11/08/2001 14:04:00 

Merged 
Form IA - Organic 

Superset Reference: RR 12668 

SCHNOOI 95824 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/15/2001 
DateReceived: 10/16/2001 

Volatile Organic Compoimds 

Sample Name: 
Lab Code: 

MW-SHL-S-9 
K2107679-007 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL 
DUution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Dichlorodifluorometiiane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1 -Dichloroethene 
Carbon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroediene 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1, l-Dichloropropene 
Carbon Teuachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroetiiene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomediane 
2-Hexanone 

cis-1,3-Dichloropropene 
Toluene 
uans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroetiiene (PCE) 
Dibromochloromethane 

ND U 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

5.8 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

340 
ND 
ND 

ND 
ND 
ND 

ND 
64 

ND 

U 
U 

U 
U 
U 

U 
U 
U 

D 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
D 

u 
Ui 

u 
u 
u 
U 
D 
U 

ND U 
ND U 
ND 

ND 
ND 

U 

U 
U 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

100 
2.5 
2.5 

5.0 
2.5 
2.5 

100 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

25 
2.5 
3.5 

2.5 
2.5 
100 

2.5 
2.5 
2.5 

2.5 
100 
2.5 

2.5 
2.5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

50 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/26/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/26/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO1O7230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO 107230 
KWG0107230 
KWG0107230 

KWG0107299 
KWGO 107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 

Comments: 

00039 

Printed 
Merged 

11/08/2001 14:04:04 Form IA - Organic 
Superset Reference: RR 12668 

Page 1 of 

SCHN00195825 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-SHL-S-9 
K2107679-007 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroediane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroediane 

1,2,3-Tridiloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-IsopropyltoIuene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichloiobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Triclilorobenzene 
Naphthalene 

ResuU Q 

ND U 

ND U 
ND 
85 

100 
24 

ND 

ND 
27 

ND 

ND 
ND 
33 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

U 
D 

D 
D 
U 

U 
D 
U 

U 
U 
D 

U 
U 
U 

U 
U 
U 

U 
U 
U 

u 
ND U 
ND 

ND 
ND 
ND 

u 
u 
u 
u 

MRL 

10 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
10 
2.5 

2.5 
10 
10 

10 
10 
10 

10 
10 
10 

2.5 
10 

2.5 

10 
2.5 
10 

10 
10 
10 

DUution 
Factor 

5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

Date 
Extracted 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

Date 
Analyzed 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

Extraction 
Lot Note 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGO107230 

Hexachlorobutadiene ND U 10 10/25/01 10/25/01 KWGO107230 

Comments: 

00040 
Page 2 of Printed 11/08/2001 14:04:04 

Merged 
Form IA - Organic 

Superset Reference: RR12668 

SCHNOOI 95826 



COLinMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project 
Sample Matrix: 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lah Code: 

MW-SHL-S-9 
K2107679-007 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rcc 
Control Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

83 87-115 10/25/01 Outside Control Limits 
96 83-116 10/25/01 Acceptable 
92 75-120 10/25/01 Acceptable 

Comments: 

00041 

Printed 11/08/2001 14:04:04 
Merged 

Form IA - Organic 
SuperSetReference: RR1266g 

Page 3 of 

SCHNOOI 95827 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NWT-S-11 
K2107679-008 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ResuU Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot 

Dichlorodifluoromethane 
Chlorometiiane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Mefliylene Chloride 
trans-1,2-Dichloroediene 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-DichIoroetbene 

Chloroform 
Bromochloromethane 
1,1,1 -Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroediene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroediane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

ND 
ND 
ND 

U 
U 
U 

ND U 
ND 
ND 

39 
ND 
ND 

ND 
ND 
1.2 

ND 
ND 
6.9 

ND 
ND 
ND 

ND 
ND 
1.8 

79 
ND 
ND 

ND 
ND 
ND 

ND 
29 

ND 

ND 
ND 
ND 

U 

u 

u 
u 
u 
u 

u 
u 

u 
u 
u 
u 
u 

D 

u 
Ui 

u 
u 
u 
u 

u 
u 
u 
u 

0.50 
0.50 1 
0.50 

0.50 ] 
0.50 ] 
0.50 ] 

20 ] 
.0.50 ] 
0.50 ] 

1.0 ] 
0.50 ] 
0.50 ] 

20 ] 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 ] 
0.50 1 
0.50 1 

5.0 1 
0.50 1 
3.1 1 

0.50 1 
0.50 1 
20 ] 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

I 10/25/01 
I 10/25/01 
I 10/25/01 

L 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
L 10/25/01 
I 10/25/01 

I 10/25/01 
I 10/25/01 
L 10/25/01 

L 10/25/01 
10/25/01 
10/25/01 

I 10/25/01 
I 10/25/01 
[ 10/25/01 

10/25/01 
10/25/01 
10/25/01 

0 10/25/01 
10/25/01 
10/25/01 

L 10/25/01 
10/25/01 
10/25/01 

L 10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO10723O 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

ND U 
ND U 

0.50 
0.50 

10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWG0107230 

Note 

Comments: 

Printed 
Merged 

11/08/2001 14:04:09 Form IA - Organic 

00042 

Superset Reference: RR 12668 
Page 1 of 3 

SCHNOOI 95828 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NWT-S-11 
K2107679-008 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoediane (EDB) 

Chlorobenzene 
l,i,l,2-Tetrachloroefliane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroediane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,33-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobeiizene 
1,2,3-Trichlorobeiizene 
Naphthalene 

Hexachlorobutadiene 

Result Q 

ND 

ND 
ND 
9.7 

28 
15 

ND 

ND 
32 

ND 

ND 
ND 
60 

ND 
ND 
4.4 

U 

U 
U 

U 

U 

u 
u 
u 
D 

U 
U 

ND U 
ND U 
5.7 

ND U 
ND U 
ND U 

9.4 
ND 
ND 

ND 
ND 
ND 

ND 

U 
U 

u 
u 
u 
u 

Dilu 
MRL Fac 

2.0 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 

0.50 1 

0.50 1 
2.0 1 
20 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 1 

0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 

tion Date 
tor Extracted 

L 10/25/01 

I 10/25/01 
10/25/01 

[ 10/25/01 

10/25/01 
I 10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

0 10/25/01 

10/25/01 
10/25/01 

L 10/25/01 

L 10/25/01 
10/25/01 

L 10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

Date 
Analyzed 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

Extraction 
Lot Note 

KWG0107230 

KWG0107230 
KWGOl 07230 
KWGOl 07230 

KWGO1O7230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGO107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWGO 107230 

Comments: 

00043 
Page 2 of 3 Printed 11/08/2001 14:04:09 

Merged 
Form IA - Organic 

SuperSetReference: RR12668 

SCHNOOI 95829 



COLUMBLA. ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lab Code: 

MW-NWT-S-11 
K2107679-008 

Volatile Orgamc Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name 
Control Date 

%Rec Limits . Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

78 87-115 10/25/01 Outside Control Limits 
102 83-116 10/25/01 Acceptable 
102 75-120 10/25/01 Accq)table 

Comments: 

Printed 11/08/2001 14:04:09 
Merged 

Form IA - Organic 
SuperSetReference: RR12668 

00044 
Page 3 of 3 

SCHNOOI 95830 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/12/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

TB 101601 
K2107679-009 

EPA 5030B 
8260B 

Tetrachloroediene (PCE) 
Dibromochloromethane 

Comments: 

Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

DUution Date Date Extraction 
Factor Extracted Analyzed Lot 

ND U 
ND U 

0.50 
0.50 

10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWGOl 07230 
KWG0107230 

Note 

Dichlorodifluoromethane 
Chloromethane 
Vinylchloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Caibon Disulfide 

Methylene Chloride 
traiis-l,2-Dichloroe thene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dicliloropropane 
cis-1,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1 -Trichloroethane (TCA) 

1,1 -Dichloropropene 
Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroediene (TCE) 
1,2-Dichloropropane 

Bromodichlorometiiane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-rl ,3 -Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ISID 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

u 
U 
U 

U 
U 
U 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

20 
0.50 . 
0.50 

1.0 
0.50 
0.50 ] 

20 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 1 

0.50 1 
0.50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

1 10/25/01 
1 10/25/01 
I 10/25/01 

I 10/25/01 
1 10/25/01 
I 10/25/01 

1 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
[ 10/25/01 
L 10/25/01 

I 10/25/01 
I 10/25/01 
I 10/25/01 

L 10/25/01 
[ 10/25/01 
t 10/25/01 

10/25/01 
I 10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGOl 07230 
KWG0107230 

KWGOl 07230 
KWGOl 07230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO1O7230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGOl 07230 

KWGOl 07230 
KWG0107230 
KWG0107230 

00045 
Printed 
Merged 

11/08/2001 14:04:13 Form 1A - Organic 
SuperSetReference: RR12668 

Page 1 of 3 

SCHN00195831 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Collected: 10/12/2001 
Date Received: 10/16/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

TB101601 
K2107679-009 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q IVIRL 
Dilui 
Faci 

1,2-Dibromoediane (EDB) 

Chlorobenzene 
1,1, l,2-Tetrachl6roethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroediane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimediylbenzene 
sec-Butylbenzene 

1,3-Dichlorobeiizene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-BuQ'lbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1.2,4-Triclilorobenzene 
1,2,3-Trichlorobeiizene 
Naphthalene 

ND 

ND 
ND 
ND 

lfl) 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 

U 
U 
U 

U 
U 
U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2.0 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 

0.50 1 

0.50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 . 1 
0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWGOl 07230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

Hexachlorobutadiene ND U 2.0 

ion Date 
:or Extracted 

Date 
Analyzed 

Extraction 
Lot 

10/25/01 10/25/0 

Note 

KWG0107230 

Comments: 

00046 
Page 2 of 3 Printed 11/08/2001 14:04:13 

Merged 
Form 1A - Organic 

SuperSetReference: RR12668 

SCHN00195832 



.1^ 

Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/12/2001 
Date Received: 10/16/2001 

VolatUe Organic Compoimds 

Sample Name: 
Lab Code: 

TB101601 
K2107679-009 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

94 87-115 10/25/01 Acceptable 
100 83-116 10/25/01 Acceptable 
85 75-120 10/25/01 Acceptable 

Comments: 

0 0 0 4 7 — 

Page 3 of 3 Printed 11/08/2001 14:04:13 
Merged 

Form IA - Organic 
SuperSetReference: RR12668 

SCHN00195833 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: NA 
Date Received: NA 

\ 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Metbod: 
Analysis Method: 

Method Blank 
KWG0107230-4 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluorometiiane 
Chloromethane 
Vmyl Chloride 

Bromomethane 
Chloroetiiane 
Trichlorofluoromethane 

Acetone 
1,1 -Dichloroethene 
CarbonDisulfide 

Methylene Chloride 
traiis-l,2-Dichloroethene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroediane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromometbane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

20 
0.50 
0.50 

1.0 
0.50 
0.50 

20 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 1 
0.50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

1 10/25/01 
1 10/25/01 
1 10/25/01 

I 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
1 10/25/01 
1 10/25/01 

1 10/25/01 
I 10/25/01 
I . 10/25/01 

I 10/25/01 
I 10/25/01 
I 10/25/01 

I 10/25/01 
L 10/25/01 
L 10/25/01 

I 10/25/01 
L 10/25/01 
I 10/25/01 

[ 10/25/01 
I 10/25/01 
I 10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10^5/01 
10/25/01 

10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWGO107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGO107230 

KWG0107230 
KWG0107230 

Comments: 

00048 

Printed 11/08/2001 
Merged 

14:04:17 Form IA - Organic 
SuperSetReference: RR 12668 

Page I of 3 

SCHNOOI 95834 



i. 

Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: NA 
Date Received: NA 

Volatile Organic Compounds 

Sampie Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Method Blank 
KWG0107230-4 

EPA 503OB 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoetiiane (EDB) 

Chlorobenzene 
1,1,1,2-TetracUoroetiiane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroediane 

1,2,3 -Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimediylbenzene 
sec-Butylbenzene 

l,3-Dichloroben7ene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobeiizene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

Result 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

Q 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Dilu 
MRL Fac 

2.0 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 

0.50 1 

0.50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 1 
0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 

tion Date 
tor Extracted 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

Date 
Analyzed 

10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 
10/25/01 
10/25/01 

10/25/01 

Extraction 
Lot Note 

KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWG0107230 

KWG0107230 
KWG0107230 
KWGO 107230 

KWG0107230 

Comments: 

Printed 11/08/2001 14:04:17 
Merged 

Form IA - Organic 
SuperSetReference: RR12668 

00049 
Page 2 of 3 

SCHN00195835 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

Method Blank 
KWGO 107230-4 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Liinits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

94 87-115 10/25/01 Acceptable 
100 83-116 10/25/01 Acceptable 
86 75-120 10/25/01 Acceptable 

Comments: 

00050 

Printed 11/08/2001 14:04:17 
Merged 

Form IA - Organic 
Superset Reference: RRI2668 

Page 3 of 3 

SCHNOOI 95836 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: NA 
Date Received: NA 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Method Blank 
KWG0107299-4 

EPA5030B 
8260B 

Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

DUution Date Date Extraction 
Factor Extracted Analyzed Lot 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroetiiane 
Trichlorofluorometiiane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Mediylene Chloride 
trans-l,2-Dichloroediene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1 -Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroediene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-1,3 -Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroeaiane 
4-Methyl-2-pen(anone (MIBK) 
1,3-Dicliloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Comments: 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

1.0 1 
0.50 1 
0.50 ] 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

10/26/01 
10/26/01 
10/26/01 

L 10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 

KWG0107299 
KWGOl 07299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWGO107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWGO107299 

KWGO107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWGO107299 
KWG0107299 

KWG0107299 
KWGOl 07299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWGOl 07299 
KWG0107299 

KWGO107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 

Printed 
Merged 

11/08/2001 14:04:22 Form IA - Organic 

00051 

Note 

SuperSetReference: RRI2668 
Page 1 of 3 

SCHNOOI 95837 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MetiiodBlank 
KWG0107299-4 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

in,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimediylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

Result 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Dilu 
MRL Fac 

2.0 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 

0.50 1 

0.50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 1 

0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 

tion Date 
tor Extracted 

10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 

Date 
Analyzed 

10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 

Extraction 
Lot Note 

KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWGO107299 
KWG0107299 

KWG0107299 
KWG0107299 
KW(30107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 
KWG0107299 
KWG0107299 

KWG0107299 

Comments: 

00052 

Printed 11/08/2001 14:04:22 
Merged 

Form IA - Organic 
SuperSetReference: RRI2668 

Page 2 of '3 

SCHN00195838 



COLUMBLV. ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

Mediod Blank 
KWG0107299-4 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control 
Liinits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

91 87-115 10/26/01 Acceptable 
100 83-116 10/26/01 Acceptable 
84 75-120 10/26/01 Acceptable 

Comments: 

00053 

Printed 11/08/2001 14:04:22 
Merged 

Form IA - Orgaiuc 
SuperSetReference: RRI266S 

Page 3 of 3 
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Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Surrogate Recovery Summary 
Volatile Organic Compounds 

ServiceRequest: K2107679 

Extraction Method: EPi* L 5030B 
Analysis Method: 8260B 

Sample Name 

MW-WWP-S-3 
MW-SHL-D-10 
MW-SHL-.S-12 
MW-NTF-S-5 
MW-WWP-S-8 
MW-WWP-S-80 
MW-SHL-S-9 
MW-NWT-S-11 
TB101601 
MetiiodBlank 
MetiiodBlank 
MW-SHL-D-IOMS 
MW-SHL-D-IODMS 
Lab Control Sample 
Lab Control Sample 

Lab Code 

K2107679-001 
K2107679-002 
K2107679-003 
K2107679-004 
K2107679-005 
K2107679-006 
K2107679-007 
JC2107679-008 
K2107679-009 
KWG0107230-4 
KWG0107299-4 
KWG0107230-1 
KWG0107230-2 
KWG0107230-3 
KWG0I07299-3 

Surl 

88 
88 
85 * 
87 
88 
86 * 
83 • 
78 * 
94 
94 
91 
88 
87 
94 
93 

Sur2 

94 
98 
96 
99 

100 
98 
96 

102 
100 
100 
100 
98 
99 

100 
99 

Sur3 

87 
89 
91 
89 
89 
87 
92 

102 
85 
86 
84 
88 
89 
91 
90 

Units: PERCENT 
Level: Low 

Surrogate Recovery Control Limits (%) 

Surl = Dibromofluoromethane 
Sur2 = Toluene-d8 
Sur3 = 4-Bromofluorobenzene 

87-115 
83-116 
75-120 

Results flagged with an asterisk (*) faidicate values outside c<»trol criteria. 
Results flagged with a pomid (tf) indicate the control criteria is not appUcable. 

Printed 11/08/2001 14:04:29 Forin 2A - Orgamc 
00054 

SuperSetReference: RR12668 
Page" 1 of 1 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Extracted: 10/25/2001 
DateAnaiyzed: 10/25/2001 

Matrix Spike/Duplicate Matrix Spike Summary 
Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Metbod: 
Analysis Method: 

Analyte Name 

1,1-Dicliloroethene 
Benzene 
Trichloroediene (TCE) 
Toluene 
Chlorobenzene 
1,2-Dichlorobenzene 
Naphthalene 

MW-SHL-D-10 
K2107679-002 

EPA 5030B 
8260B 

Sample 
ResuU 

ND 
5.2 
ND 
3.9 
ND 
ND 
ND 

MW-SHL-D-IOMS 
KWG0107230-1 

Result 

445 
552 
500 
495 
512 
508 
528 

Matrix SpUce 

Expected %Rec 

500 89 
500 109 
500 100 
500 98 
500 102 
500 101 
500 106 

Units: 
Basis: 

Level: 
Extraction Lot: 

MW-SHL-D-IODMS 
KWG0107230-2 

DupUcate Matrix Spike 

Result 

438 
545 
495 
492 
515 
510 
592 

Expected 

500 
500 
500 
500 
500 
500 
500 

%Rec 

87 
108 
99 
98 
103 
102 
118 

%Rec 
x O J X C l . 

Limits 

42-178 
65-138 
58-146 
68-135 
71-124 
71-121 
50-145 

Ug/L 
NA 

Low 
KWG0107230 

RPD 

0 
11 

RPD 
Limit 

30 
30 
30 
30 
30 
30 
30 

Results flagged with an asterisk (*) indicate values ootside control criteria. 

Results flagged with a ponnd (If) Indicate the contral criteria is not applicable. 

Percent recoveries and relative percent differences (RFD) are determined by tfae software using values in the calculation wfaidi faave not been rounded. 

00055 
Printed 11/08/2001 14:04:30 Form 3A - Organic 

Superset Reference: RR 12668 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 
•\ 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Extracted: 10/25/2001 
Date Analyzed: 10/25/2001 

Lab Control Spike Summary 
VolatUe Organic Compounds 

Extraction Method: 
Analysis Method: 

EPA 5030B 
8260B 

Lab Control Sample 
KWG0107230-3 

Analyte Name 

Dichlorodifluoromethane 
Chlorometiiane 
Vmyl Chloride 
Bromomethane 
Chloroetiiane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Caibon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroediane 
2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 
Chioroform 
Bromochloromethane 
1,1,1 -Trichloroethane (TCA) 
1, l-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroediane (EDC) 
Benzene 
Trichloroediene (TCE) 
1,2-Dichloropn}pane 
Bromodichloromethane 
Dibromomethane 
2-Hexanone 
cis-l,3-Dichloropropene 
Toluene 
trans-1,3 -Dichloropropene 
1,1,2-Trichloroetiiane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 
Tetrachloroethene (PCE) 
Dibromochloromethane 

ResuU 

8.27 
9.15 
10.9 
10.2 
10.7 
8.07 
56.4 
9.94 
17.8 
10.9 
11.4 
10.3 
53.8 
9.65 
10.9 
9.58 
10.5 
9.25 
10.3 
10.0 
8.99 
10.7 
10.0 
9.87 
9.41 
9.91 
47.2 
10.5 
9.72 
9.76 
10.1 
57.2 
9.52 
9.68 
9.77 

Expected 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
20.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 

%Rec 

83 
91 
109 
102 
107 
81 
113 
99 
89 
109 
114 
103 
108 
96 
108 
96 
105 
92 
103 
100 
90 
107 
100 
99 
94 
99 
94 
105 
97 
98 
101 
114 
95 
97 
98 

%Rec 
Liinits 

50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
62-148 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
77-114 
69-124 
50-150 
50-150 
50-150 
50-150 
50-150 
75-118 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

Units: ng/L 
Basis: NA 
Level: Low 

ExtractionLot: KWGO 107230 

Results flagged with an asterisk (*) indirate values ontside control criteria. 
Percent recoveries and relative percent differences (RPD) are detennined by the software using vaiues in the calculation wbich have not been rounded. 

Printed 11/08/2001 14:04:32 Form 3C-Organic 
SuperSetReference: RRI2668 
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Page 1 of 2 

SCHNOOI 95842 



COLUMBLA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Extracted: 10/25/2001 
Date Analyzed: 10/25/2001 

Lab Control Spike Summary 
Volatile Organic Compounds 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 

1,2-Dibromoethane (EDB) 
Chlorobenzene 
1,1,1,2-Tetrachloroetiiane 
Ethylbenzene 
m,p-Xylenes 
o-Xylene 
Styrene 
Bromofonn 
Isopropylbenzene 
1, l,2,2-Tetrachlorof;fhane 
1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimetiiylbenzene 
tert-Butylbenzene 
1,2,4-Trimediylbeiizene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
1,2,3 -Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 

T«ib Conti-ol Sample 
KWG0107230-3 

Lab Control Spike 

Result 

10.1 
10.5 
10.1 
10.6 
21.1 
10.8 
10.2 
8.83 
10.2 
9.91 
9.39 
10.1 
10.4 
9.55 
9.58 
10.6 
10.9 
11.0 
11.0 
10.8 
10.7 
10.3 
10.7 
10.3 
9.51 
10.2 
10.1 
11.2 
8.72 

Expected 

10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

%Rec 

101 
105 
101 
106 
105 
108 
102 
88 
102 
99 
94 
101 
104 
95 
96 
106 
109 
110 
110 
108 
107 
103 
107 
103 
95 
101 
101 
112 
87 

"/.•Rec 

Limits 

50-150 
79-110 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
80-110 
50-150 
50-150 
50-150 
64-125 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWG0107230 

Results flagged with an asterisk (') indicate values outside conlrol criteria. 
Percent recoveries and relative percent differences (RPD) are determined by tfae software using values in the calculation which have not been rounded. 

Printed 11/08/2001 14:04:32 Form 3C - Organic 
SuperSetReference: RR12668 
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COLUMBLV ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Extracted: 10/26/2001 
DateAnaiyzed: 10/26/2001 

Lab Control Spike Summary 
Volatile Organic Compounds 

Extraction Metbod: 
Analysis Method: 

EPA 5030B 
8260B 

Lab Control Sample 
KWG0107299-3 

Analyte Name 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1 -Dichloroethene 
CarbonDisulfide 
Mediylene Chloride 
trans-l,2-Dichloroethene 
1,1 -Dichloroethane 
2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 
Chloroform 
Bromochloromethane 
1,1.1-Trichloroethane (TCA) 
1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Benzene 
Trichloroediene (ICE) 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-Hexanone 
cis-1,3 -Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichioroetiiane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 
Tetrachloroetiiene (PCE) 
Dibromochloromethane 

Result 

7.64 
9.10 
10.5 
9.29 
10.2 
7.40 
55.3 
9.38 
17.5 
I L l 
11.3 
10.3 
54.4 
9.41 
10.8 
9.36 
10.4 
8.96 
10.1 
9.38 
8.63 
10.6 
9.77 
9.97 
9.26 
9.64 
48.4 
10.5 
9.66 
9.51 
9.88 
57.4 
9.38 
9.42 
9.51 

Expected 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.6 
10.0 
20.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 

%Rec 

76 
91 
105 
93 
102 
74 
111 
94 
88 
111 
113 
103 
109 
94 
108 
94 
103 
90 
101 
94 
86 
106 
98 
100 
93 
96 
97 
105 
97 
95 
99 
115 
94 
94 
95 

%Rec 
Liinits 

50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
62-148 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
77-114 
69-124 
50-150 
50-150 
50-150 
50-150 
50-150 
75-118 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWG0107299 

Results {lagged wilh an asterisk (*) indicate valnes outside control criteria. 
Percent recoveries and relative percent differences (RPD) are detennined by the software using values in tfae calculation wfaidi have not been rounded. 

Printed 11/08/2001 14:04:33 Form 3C - Orgamc 
Superset Reference: RR12668 
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Page 1 of 2 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Extracted: 10/26/2001 
DateAnaiyzed: 10/26/2001 

Lab Control Spike Summary 
Volatile Organic Compoimds 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 

1,2-Dibromoethane (EDB) 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
ra,p-Xylenes 
o-Xylene 
Styrene 
Bromofonn 
Isopropylbenzene 
1,1,2,2-Tetrachloroediane 
1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 
2-Clilorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbeiizene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobeiizene 
4-IsopropyItoluene 
1,4-Diclilorobeiizene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobeiizene 
Naphthalene 
Hexachlorobutadiene 

Lab Control Sample 
KWG0107299-3 

Lab Control Spih 

Result 

9.86 
10.3 
9.77 
10.4 
20.5 
10.7 
10.1 
8.91 
9.93 
9.63 
9.38 
10.0 
10.3 
9.37 
9.42 
10.3 
10.6 
10.8 
10.8 
10.6 
10.5 
10.2 
10.5 
10.2 
9.12 
9.98 
10.2 
11.5 
8.42 

Expected 

10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

e 

%Rec 

99 
103 
98 
104 
103 
107 
101 
89 
99 
96 
94 
100 
103 
94 
94 
103 
106 
107 
107 
106 
105 
102 
105 
101 
91 
100 
102 
114 
84 

%Rec 
JtfMXKK. 

Limits 

50-150 
79-110 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
80-110 
50-150 
50-150 
50-150 
64-125 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWGO 107299 

Results flagged with an asterisk (*) Indicate values ontside control criteria. 

Percent recoveries and relaiive percent (Cfferences (RPD) are determined by the software using values in the calculation wfaich have not been rounded. 

Printed 11/08/2001 14:04:33 Form 3C - Orgamc 
SiqierSet Reierence: RR12668 

00059 

Page 2 of 2 

SCHNOOI 95845 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/12/2001 
DateReceived: 10/16/2001 

Polynuclear Aromatic Hydrocarbons 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-3 
K2107679-001 

EPA 3520C 
8270C SIM 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilu 
Faci 

Naphthalene 
2-MethyInaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Beiiz(a)anthracene 
Chrysene 

Benzo(b)fluoran thene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
0.024 

ND 

0.065 
0.061 

0.19 

0.031 
0.070 
0.076 

0.11 
ND 

0.022 

ND 
ND 
ND 

ND 
ND 
ND 

Ui 

U 

U 

U 
U 
U 

U 
U 
U 

0.33 1 
0.020 1 
0.020 I 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

KWGOl 06963 
KWG0106963 
KWGOI06963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWGO106963 
KWG0106963 

KWGO 106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWGO106963 
KWG0106963 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name %Rec 
Conlrol 
Limits 

Date 
Analyzed Note 

Ruorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

68 
78 
76 

31-97 
31-113 
30-115 

10/31/01 
10/31/01 
10/31/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 
00060 

Printed: 11/08/2001 15:42:58 
Merged 

Form IA - Organic 
Superset Reference: RR 12680 

Page 1 of 1 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Collected: 10/15/2001 
Date Received: 10/16/2001 

Sample Name: 
Lab Code: 

MW-SHL-D-10 
K2107679-002 

Extraction Method: EPA 3520C 
Analysis Method: 8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result Q 

ND 
0.038 

ND 

0.18 
0.037 

0.17 

0.021 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

Ui 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 

0.39 
0.020 
0.020 

0.020 
0.020 
0.020 

0.020 
0.020 
0.020 

0.020 
0.020 
0.020 

0.020 
0.020 
0.020 

0.020 
0.020 
0.020 

DUul 
Fac 

ion Date 
tor Extracted 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/331 

10/18/01 
10/18/01 
10/18/01 

Date 
Analyzed 

10/31/01 
10/31/01 
10/31/01 

. 10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

Extraction 
Lot Note 

KWG0106963 
KWG0106963 
KWG0106963 

KWGO106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWGO 106963 

KWG0106963 
KWG0106963 
KWG0I06963 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

59 31-97 10/31/01 Acceptable 
72 31-113 10/31/01 Acceptable 
75 30-115 10/31/01 Acceptable 

Comments: 

00061 

Printed: 11/08/2001 15:43:00 
Merged 

Form IA-Organic Page 1 of 1 
Superset Reference: RR 12680 

SCHN00195848 



CUent: 
Project:. 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-SHL-S-12 
K2107679-003 

EPA 3520C 
8270C SIM 

Polynuclear Aroniatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name ResuU Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
0.10 
ND 

0.72 
0.26 
1.1 

0.23 
0.11 
0.13 

0.17 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

Ui 

U 

U 
U 

U 
U 

u 
u 
u 
u 

0.93 
0.020 
0.020 

0.020 
0.020 
0.020 

0.020 
0.020 ] 
0.020 ] 

0.020 ] 
0.020 
0.020 ] 

0.020 1 
0.020 1 
0.020 1 

0.020 ] 
0.020 ] 
0.020 ] 

I 10/18/01 
I 10/18/01 
1 10/18/01 

1 10/18/01 
I 10/18/01 
I 10/18/01 

I 10/18/01 
I 10/18/01 
I 10/18/01 

I 10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18(01 

10/18/01 
I 10/18/01 

10/18/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

KWGO106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWGO106963 
KWGO 106963 

KWG0106963 
KWGO106963 
KWG0106963 

KWG0106963 
KWGOl 06963 
KWGO106963 

KWG0106963 
KWG0106963 
KWGOl 06963 

KWG0106963 
KWGOl 06963 
KWGOl 06963 

Surrogate Name %Rec 
Control Date 
Limits Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

73 31-97 10/31/01 Acceptable 
77 31-113 10/31/01 Acceptable 
63 30-115 10/31/01 Acceptable 

Comments: 

00062 

Printed: 11/08/2001 15:43:03 
Merged 

Form IA-Organic 
Superset Reference: RR 12680 

Page 1 of 1 

SCHN00195849 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

X 
ServiceRequest: K2107679 

Date Collected: 10/15/2001 
Date Received: 10/16/2001 

Polynuclear Aromatic Hydrocarbons 

Sample Name: 
Lab Code: 

MW-NTF-S-5 
K2107679-004 

Extraction Method: EPA 3520C 
Analysis Method: 8270C SIM 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name ResuU Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Naphthalene 
2-Methyhiaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoran thene 
Beiizo(k)fluoranthene 
Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

450 
180 
ND 

0.87 
0.83 

1.1 

0.43 
0.12 
0.20 

0.25 
0.058 
0.061 

0.042 
ND 

0.040 

0.025 
ND 

0.030 

D 
D 
U 

U 

U 

2.0 100 10/18/01 
2.0 100 10/18/01 

0.020 

0.020 
0.020 
0.020 

0.020 ] 
0.020 
0.020 

0.020 
ao2o ] 
0.020 ] 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 ] 
0.020 ] 

I 10/18/01 

I 10/18/01 
L 10/18/01 
I 10/18/01 

I 10/18/01 
I 10/18/01 
I 10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

11/02/01 
11/02/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

KWG0106963 
KWGO 106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWG0106963 
KWG0106963 

KWG0106963 
KWGOl 06963 
KWG0106963 

KWG0106963 
KWG0106963 
KWGOl 06963 

KWG0106963 
KWG0106963 
KWG0106963 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-dlO 
Terphenyl-dl4 

77 
63 
59 

31-97 
31-113 
30-115 

10/31/01 
10/31/01 
10/31/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 

000C3— 
Page 1 of 1 Printed: 11/08/2001 15:43:05 

Merged 
Form IA - Organic 

SuperSetReference: RRI2680 

SCHN00195850 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

AnalyUcal Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date Collected: 10/15/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-8 
K2107679-005 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUu 
Faci 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
B enz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
0.13 
ND 

0.42 
0.17 
0.51 

0.34 
0.15 
0.48 

0.57 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

Ui 

U 

U 
U 

U 
U 
U 

U 
U 
U 

0.76 I 
0.020 1 
0.020 1 

0020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 I 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0,020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

KWG0106963 
KWG0106963 
KWGO 106963 

KWG0106963 
KWG0106963 
KWGOI06963 

KWGOl 06963 
KWGO106963 
KWG0106963 

KWGOl 06963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWG0106963 
KWG0106963 

:lon Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name %Rec 
Control 
Linnts 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-dlO 
Terphenyi-dl4 

66 
76 
72 

31-97 
31-113 
30-115 

11/01/01 
11/01/01 
11/01/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 

MSIBA. 

Printed: 11/08/2001 15:43:07 
Merged 

Form 1A - Organic 
SuperSetReference: RR12680 

Page 1 of 1 

SCHNOOI 95851 



CUent: 
Project: 
Sample Matrix: 

COLUMBLA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

\ . 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-80 
K2107679-006 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name ResuU Q MRL 
DUui 
Fad 

Naphthalene 
2-MethyInaphthaIene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
B enz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluorantiiene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
0.095 

ND 

0 J 8 
0.16 
0.45 

0.32 
0.14 
0.48 

0.55 
ND 
ND 

ND 
•ND 
ND 

ND 
ND 
ND 

Ui 

U 

U 
U 

U 
U 
U 

U 
U 
U 

0.64 1 
0.020 1 
0.020 1 

O020 1 
0.020 1 
0020 1 

0020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

KWGO 106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWGO106963 
KWG0106963 

KWGO] 06963 
KWGOl 06963 
KWGO106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWGO106963 
KWG0106963 

:ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name %Rec 
Control 
Liinits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

60 
76 
72 

31-97 
31-113 
30-115 

11/01/01 
11/01/01 
11/01/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Q0065 

Printed: 11/08/2001 15:43:09 
Merged 

Form 1A - Organic Page 1 of 1 
Superset Reference: RR 12680 

SCHNOOI 95852 



Client: 
Project: 
Sample Matrix: 

COLUMBL\ ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Collected: 10/15/2001 
DateReceived: 10/16/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-SHL-S-9 
K2107679-007 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

1.0 
0.16 

0.072 

0.81 
0,21 

1.1 

0.044 
0.038 

0.14 

0.20 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 

U 
U 
U 

u 
u 
u 

0.020 
0.020 
0.020 

0.020 
0.020 
0.020 

0.020 
0.020 ] 
0.020 1 

0.020 
0.020 
0.020 ] 

0.020 ] 
0.020 ] 
0.020 ] 

0.020 ] 
0.020 ] 
0.020 ] 

I 10/18/01 
I 10/18/01 
I 10/18/01 

I 10/18/01 
1 10/18/01 
I 10/18/01 

10/18/01 
10/18/01 

I 10/18/01 

I 10/18/01 
10/18/01 
10/18/01 

10/18/01 
I 10/18/01 

10/18/01 

I 10/18/01 
10/18/01 
10/18/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

KWG0106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWG0106963 
KWGOl 06963 

KWG0106963 
KWG0106963 
KWGO 106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWGOI06963 
KWG0106963 

Surrc^ate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Ruorene-dlO 
Ruoranthene-dlO 
Terphenyl-d 14 

124 31-97 11/01/01 Outside ControlLimits 
73 31-113 11/01/01 Acceptable 
47 30-115 11/01/01 Acceptable 

Comments: 
0UU6^" 

Printed: 11/08/2001 15:43:11 
Merged 

Form 1A - Organic Page 1 of 1 
SuperSetReference: RR12680 

SCHNOOI 95853 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: 10/15/2001 
Date Received: 10/16/2001 

Polynuclear Aromatic Hydrocarbons 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NWT-S-11 
K2107679-008 

EPA 3520C 
8270C SIM 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphdiylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo (b)fluoranthene 
Benzo (k)fluoran thene 
Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
031 
ND 

1.6 
0.79 
3.2 

2.9 
0.16 
0.18 

0.28 
0.069 
0.12 

0.098 
0.035 
0.066 

0.056 
ND 

0.060 

Q 
Ui 
D 
U 

U 

DUu 
MRL Fac 

2.5 1 
0.20 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0,020 1 

0,020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0,020 1 

tion Date 
tor Extracted 

0 10/18/01 
0 10/18/01 

10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

Date 
Analyzed 

11/02/01 
11/02/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

11/01/01 
11/01/01 
11/01/01 

Extraction 
Lot Note 

KWG0106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWGOl 06963 

KWG0106963 
KWG0106963 
KWGOl 06963 

KWGOl 06963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWGOl 06963 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

Fluorene-dlO 
Fluoranthene-dlO 
Terphenyl-d 14 

89 31-97 11/01/01 Acceptable 
76 31-113 11/01/01 Acceptable 
50 30-115 11/01/01 Acceptable 

Comments: 00067 

Printed: 11/08/2001 15:43:14 
Merged 

Form IA-Orgamc Page 1 of 1 
SuperSetReference: RRI2680 

SCHN00195854 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107679 
Date CoUected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Mediod Blank 
KWG0106963-3 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUu 
Faci 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
/Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3 -cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 I 
0.020 1 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/18/01 
10/18/01 
10/18/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

10/31/01 
10/31/01 
10/31/01 

KWG0106963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWGO106963 

KWG0106963 
KWG0106963 
KWG0106963 

KWGOl 06963 
KWG0106963 
KWG0106963 

KWG0106963 
KWG0106963 
KWGOl 06963 

KWG0106963 
KWG0106963 
KWG0106963 

:ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrc^ate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

71 31-97 10/31/01 Acceptable 
81 31-113 10/31/01 Acceptable 
86 30-115 10/31/01 Acceptable 

Comments: 00068 

Printed: 11/08/2001 15:43:16 
Merged 

Form 1A - Organic Page I of 1 
SuperSetReference: RRI2680 

SCHNOOI 95855 



CUent: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Surrogate Recovery Summary 
Polynuclear Aromatic Hydrocarbons 

\ 
"̂ _ 

ServiceRequest: K2107679 

Extraction Method: 
Analysis Method: 

Samole Name 

MW-WWP-S-3 
MW-SHL-D-10 
MW-SHL-S-12 
MW-NTF-S-5 
MW-WWP-S-8 
MW-WWP-S-80 
MW-SHL-S-9 
MW-NWT-S-11 
Method Blank 
Batch QC 
Batch QCMS 
Batch QCDMS 
Lab Control Sample 

EPA 3520C 
8270C SIM 

Lab Code 

K2107679-001 
K2107679-002 
K2107679-003 
K2107679-004 
K2107679-005 
K2107679-006 
K2107679-007 
K2107679-008 
KWG0106963-3 
K2107735-001 
KWG0106963-4 
KWGO106963-5 
KWG0106963-1 

Surl 

68 
59 
73 
77 
66 
60 

124 * 
89 
71 
60 
57 
65 
69 

Snr2 

78 
72 
77 
63 
76 
76 
73 
76 
81 
26 * 
34 
42 
77 

Sur 

76 
75 
63 
59 
72 
72 
47 
50 
86 
68 
55 
66 
73 

Units: PERCENT 
Level: Low 

Surrogate Recovery Control Limits (%) 

Surl = Fluorene-dlO 
Sur2 = Fluoranthene-dlO 
Sur3 = Terphenyl-d 14 

31-97 
31-113 
30-115 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged witb a pound (#) indicate the control criteria is not applicable. 00069 

Printed: 11/08/2001 15:43:20 Form 2A - Organic Page I of 1 
SuperSetReference: RRI2680 

SCHNOOI 95856 



Client: 
Project: 
Sample Matrbt: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Q/VQC Report 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Extracted: 10/18/2001 
Date Analyzed: 10/31/2001 

Matrix Spike/Duplicate Matrix Spike Summary 
Polynuclear Aromatic Hydrocarbons 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
B en2o(b)fl uoranthene 
B enzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l ,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)p)erylene 

Batch QC 
K2107735-001 

EPA 3520C 
8270C SIM 

Sample 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Batch QCMS 
KWG0106963-4 

Result 

1.38 
1.67 
1.33 
1.36 
1.38 
1.40 
1.21 
1.29 
1.26 
1.15 
1.42 
1.38 
1.50 
1.59 
1,58 
1.60 
1.71 
1.54 

Matrix Spike 

Expected 

2,40 
2,40 
2.40 
2.40 
2,40 
2,40 
2,40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

%Rec 

57 
69 
55 
57 
57 
58 
50 
54 
52 
48 
59 
57 
63 
66 
66 
67 
71 
64 

Batch QCDMS 
KWG0106963-5 

Units: 
Basis: 

Level: 
Extraction Lot: 

DupUcate Matrix Spike 

ResuU 

1.35 
1.65 
1.38 
1.43 
1.47 
1.52 
1.33 
1.43 
1,42 
1.34 
1.66 
1.61 
1.79 
1.86 
1.84 
1.78 
1.88 
1.71 

Expected 

2.40 
2.40 
2.40 
2,40 
2.40 
2,40 
2.40 
2,40 
2,40 
2.40 
2.40 
2.40 
2.40 
2,40 
2.40 
2.40 
2.40 
2.40 

%Rec 

56 
69 
57 
60 
61 
63 
55 
59 
59 
56 
69 
67 
74 
77 
77 
74 
78 
71 

%Rec 
Limits 

45-135 
45-135 
45-135 
28-151 
45-135 
45-135 
45-135 
45-135 
45-135 
31-124 
45-135 
45-135 
45-135 
45-135 
45-140 
45-135 
45-135 
45-135 

ug/L 
NA 

Low 
KWG0106963 

RPD 

2 
1 
4 
5 
7 
S 
9 
10 
12 
15 
15 
15 
17 
16 
15 
11 
9 
10 

RPD 
l imi t 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Results flagged with an asterisk (*) Indicate values outside control criteria. 
Results flagged with a pound (#) indicate tbe control criteria is not applicable. 
Percent recoveries and relative percent differences (RPD) are detennined by the software using values in the calculation whicfa have not been rounded. 00070 

Printed: 11/08/2001 15:43.21 Form 3A - Organic Page 1 of 1 
Superset Reference: RR 12680 

SCHNOOI 95857 



COLUMBM ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

Service Request: K2107679 
Date Extracted: 10/18/2001 
DateAnaiyzed: 10/31/2001 

Lab Control Spike Summary 
Polynuclear Aromatic Hydrocarbons 

Extraction Method: EPA 3520C 
Analysis Method: 8270CSLM 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofiu-an 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
B enz(a)anthracene 
Chrysene 
Benzo(b)fluoran thene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Lab Control Sampl 
KWGO 106963-1 

e 

Lab Control Spike 

Result 

1.75 
2,20 
1,84 
1.79 
1.83 
1.86 
1.84 
1.82 
1.99 
1,89 
1,89 
1.86 
2,02 
2.10 
2.02 
1,87 
1.95 
1,81 

Expected 

2,50 
2.50 
2.50 
2,50 
2,50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2,50 
2,50 
2.50 

%Rec 

70 
88 
73 
72 
73 
74 
74 
73 
79 
76 
76 
75 
81 
84 
81 
75 
78 
72 

%Rec 
Limits 

37-100 
46-105 
45-111 
44-109 
48-112 
52-112 
62-111 
57-112 
68-118 
55-128 
62-124 
66-121 
45-141 
49-144 
45-137 
33-153 
42-152 
37-136 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWGO 106963 

Results flagged with an asterisk (*) indicate values outside control criteria. rv ^ 4 
Percenl recoveries and relative percent differences (RPD) ire determined by the software using values in the calculation which have not been rounded. \ j " ^ ' 

Printed: 11/08/2001 15:43:23 Form 3C - Organic 
Superset Reference: RR 12680 

Page 1 of 1 
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ColumbiQ 
AnolyficQl 
Services 

A n EEmployee-OtA/ned C o m p a n y 

November 9, 2001 Service Request No: K2107657 

Don Coberly 
URS Greiner Woodward Clyde 
111 S.W. Columbia, Suite 900 
Portland, OR 97201 

Re: PEO 

Dear Don: 

Enclosed are the results ofthe sample(s) submitted to our laboratory on October 13, 2001. For 
your reference, these analyses have been assigned our service request number K2107657. 

All analyses were performed according to our laboratory's quality assurance program. All results 
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is 
not responsible for use of less than the complete report. Results apply only to the items 
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the 
report. 

Please call if you have any questions. My extension is 3260. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

Harvey Jack) 
Project Chemist 

HJ/cb Page lo f 

1317 South 13th Avenue • P.O. Dox 479 • Kelso, Woshington 98626 • Telephone 360/577-7222 • Fox 360/636-1068 

SCHN00195859 



Acronyms 

ASTM American Society for Testing and Materials 

A2LA American Association for Laboratory Accreditation 

CARB Califomia Air Resources Board 

CAS Number Chemical Abstract Service registry Number 

GFC Chlorofluorocarbon 

CFU Colony-Fonning Unit 

DEC Department of Environmental Conservation 

DEQ Department of EnvironmentaKDuality 

DHS Department of Health Services 

DOE Departraent of Ecology 

DOH Department of Health 

EPA U. S. Environmental Protection Agency 

ELAP Environmental Laboratory Accreditation Program 

GC Gas Chromatography 

GC/MS Gas Chromatography/Mass Spectrometry 

LUFT Leaking Underground Fuel Tank 

M Modified 

MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL Method Detection Limit 

MPN Most Probable Number 

MRL Method Reporting Limit 

NA Not Applicable 

NC Not Calculated 

NCASI National Council of the Paper Industry for Air and Stream Improvement 

ND Not Detected '" 

NIOSH National Instimte for Occupational Safety and Health 

PQL Practical (Quantitation Lknit 

RCRA Resource Conservation and Recovery Act 

SIM Selected Ion Monitoring 

TPH Total Petroleum Hydrocarbons 

tr Trace level is the concentration of an anal3rte that is less than the PQL but greater 

than or equal to the MDL. 

00002 
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Inorganic Data Qualifiers 
* The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. Sec case narrative. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

£ The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is on estimated concentration that is less than thc MRL but greater Ihan or equal to the MDL. 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

i The MRL/MDLTiasbeeti elevated due to a matrix interference. -. . . 

X See case narrative. 

Metals Data Qualifiers 
# The control limit criteria is not applicable. See case narrative. 

B The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

E The reported value is estimated because of the presence of matrix interference. 

M The duplicate injection precision was not met. 

N The Matrix Spike sample recovery is not within control limits. See case narrative. 

S The reported value was determined bythe Method ofStandard Additions (MSA). 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

y j The post-digestion spike for fumace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance. 

i The MRL/MDL has been elevated due to a matrix interference. 

X See case narrative. 

* Thc duplicate analysis not within control limits. See case narrative. 

-I- The correlation coefficient for the MSA is less than 0.995. 

Organic Data Qualifiers 
* The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 

A A tentatively identified compound, a suspected aldol-condensation product 

B The analyte was found in the associated method blank at a level that is signilicant relative to the sample result. 

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data. 

D The reported result is from a dilution. 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

N The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed. 

_ The GC or HPLC confinnation criteria was exceeded. The relative percent difference is greater than 40% between the two 

analytical results (25% for CLP Pesticides), 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

i The MRL/MDL has been elevated due to a chromatographic interference. 

X See case narrative. 

Additional Petroleum Hydrocarbon Specific Qualifiers 
F The chromatographic fingerprint ofthe sample matches the elution panem ofthe calibration standard. 

J The chromatographic fingerprint ofthe sample resembles a petroleum product, but the elution pattem indicates the presence ofa 
greater amount of lighter molecular weight constituents than the calibration standard. 

j ^ The chromatographic fingerprint ofthe sample resembles a petroleum product, but the elution pattem indicates the presence ofa 
greater amount of heavier molecular weight constituents than the calibration standard. 

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

y. The chromatographic fingerprint ofthe sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattem does not match tbe calibration standard. A H fl A 0 

Z The chromatographic fingerprint does not resemble a petroleum product. 

SCHNOOI 95861 
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COLUMBU ANALYTICAL SERVICES, INC. 

Client: URS Corporation Service Request No.: K2107657 
Project: PEO Date Received: 10/13/01 
SampIeMatrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to 
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported 
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate 
(DUP), Matrix Spike (MS), Manix/Duplicate Matrix Spike (MS/DMS), and Laboratory Control Sample (LCS). 

Samole Receipt 

Five water samples were received for analysis at Columbia Analytical Services on 10/13/01. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

Matrix Spike (MS) Exceptions: 
The MS recovery for Iron is not applicable. The analyte concentration in the sample was significantly higher than the 
added spike concentration, preventing accurate evaluation ofthe spike recovery. 

Volatile Organic Compounds by EPA Method 8260B 

Matrix Spike (MS) Exceptions: 
The control criteria for matrix spike recovery of Trichloroethene (TCE) for sample Batch QCDMS is not applicable. 
The analyte concentration in the sample was significantly higher than the added spike concentration, preventing 
accurate evaluation ofthe spike recovery. 

Polvnuclear Aromatic Hvdrocarbons bv EFA Method 8270C SIM 

No anomalies associated with the analysis ofthese samples were observed. 

Approved by_ //.n>ate nA/o, " " ' ^ ^ ^ 
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Columbia 
Anal/ticQl 
Services' 

CHAIN OF CUSTODY 
tAn Brnpioyoo-Ovnod Company 1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222 • FAX (360) 636-1068 PAGE. 

SR#: ( Q ^ ^ / ^ 5 ' 7 
. OF COC # ' ^ 

PROJECT NAME 

PROJECTNUMBER 
JM. 

PROJECTMANAGER 

C0MPANY/ADDR1 

lAGER y f 

DDRESS / I • 1 I 

.MPI PR'.Q .QinM&TI IRP : ^ SAMPLER'S SIGNATURE MPLER'S SIGNATURE , 

SAMPLE I.D. DATE TIME LAB I.D, MATRIX 

T 
REMARKS 

imkyiE=<cdQi \ojok /JJS^ k l . -h 
T'S^lptgOv \o/oh la'.i) 9- LO X* 
()i\iAj-^^l-S- ^ v/^/o//.^;/o 3 

E 
Al 

mw-(A)u;P-S-G /Met / V ; ^ j ^ SL 
MWM-MTF-^-IC? l{2/uM /s^Q 6 uJ s: 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

11. Report Dup., MS. MSD as 
required '\ 

III. Data Validation Repiort 

(Includes all raw data) 

IV. CLP Deliverable Report 

V. EDD ' 

INVOICE INFORMATION 
P.0.# 
BillTo: $,C>vW»'^^<Z-r' 

Circle which melals are lo be analvzed: 

TotalMetals: Al @ Sb Ba Be B Ca Cd C o \ ^ ^ ^ ^ ( ^ Mg (MP) MO ( ^ K Ag) Na So Sr Tl Sn V^Zn^Hg 

DissolvedMetals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE; AK CA Wl NORHTWEST OTHER:. 
TURNAROUND REQUIREMENTS 

24 hr. 48 hr, 

5 Day 

Slandard (10-15 working days) 

Provide FAX Results 

^ Requested Report Date ' * 

. (CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

O ^ OrpJ 

REUNQUISHED BY: 

Signalura , , L Date/Titrw' 

PririieaNaiTie Firm 

RELINQUISHED BY: 

Signature Date/Time 

Printed Name Firm 

RECEIVED BY: 

Signature 

Printed Name 

Date/Time 

Firm 

RC0n#1 04/01 

file:///ojok


Columbia Analytical Services Inc. 
Cooler Receipt And Preservation Fonn 

Project/Client 

Cooler received on ^'^jl'hl 

1. 

Woric 

Dt and opened on ^ ^ / z ^ / ^ l by. 

Wsre custody seals on outside of cooler? 
Ifyes, how many and where? 

K21 /7?^^? 

Were seals intact and signature & date conect? 

COC# 

Ten^ieratuie of codler(s) upon receipt: 

Temperature Blank: 

YES 

YES~NO 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Explain 

Were custody p^)eis properly filled out (ink, signed, etc.)? 

Type of packing material present h iA/̂ &y\p , ^ - J^^ / ) 

Did ali botdes arrive in good condidcm (tmbroken)? 

Were all bottle labels complete (Le. analysis, preservation, etc.)? 

Did all botde labels and tags agree with custody papers? 

^ere the correa types cf botdes used for the tests indicated? 

Were all of the preserved bottles received at the lab with die appropiiate pH and/or C12/Res negative? 

Were VGA vials checked for absence of air bubbles, and if present, noted below? 

Did the botdes originate from CAS/K or a branch laboratory? 

any 

" 

Samples that required preservation or received out of tenjueratu. 

SampielD 

. 

Reagent Volume 

re: 

Lot Number 

' - _ 

Bottle 
Type 

-

Rec'dootof 
Temperature 

Iratials 1 

1 . 

1 

00006 

CRFREV.DOC9/28/01 
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Columbia Analytical Services 

METALS 

- Cover Page-
INORGANIC ANALYSIS DATA PACKAGE 

Client: VRS Corporation Service Request: K2107657 

Project No.: _.. _ _. 

Project Name: PEO 

Sanyle No. Lab Sample ID. 

Batch QC K2107633-001D 
Batch QC K2107633-001S 
MW-NTF-S-17 K2107657-001 
MW-SHL-S-7 K2107657-003 

MW-WWP-S-6 K2107657-004 
MW-NTF-D-16 K2107657-005 
Method Blank- K2107657-MB 

Were ICP interelement corrections applied? Xes/No ^ES 

Were ICP background corrections applied? Yes/No ^̂ ES 

If yes-were raw data generated before 
application of background corrections? Yes/No NO 

Coinment:s: 

X certify that this data package is in coirpliance with the terms and conditions of the 
contract, both technically and for coapleteness, for other than the conditibns detailed 
above. Release of the data oontained in this hardcopy data package and in the 
conputer-readable data submitted on diskette has been authorized by the Laboratory Manager or 
the Manager's designee, as verified by the following signature. 

Signature :/-'''̂ '̂ V.>-̂ <̂ ';̂ -̂  L . ^ ' Date: IU 5 jtj\ Ak 
COVER PAGE - IN 

"Otroo? 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: tIRS Corporation 

Prbject N57: NA"-

Project Name: PEO 

Matrix: WATER 

Service Request: K2107657 

Date Collected: 10/12/01 

Date Received: 10/13/01 

Oiiits: pG/L 

Basis: NA 

Sample Name: MW-NTF-S-17 Lab Code: K2107657-001 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 

Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

11.8 

0.8 

0.2 

9460 

0.02 

1900 

1.9 

0.02 

0.7 

C 

U 

U 

U 

Q 

% Solids: 0.0 

Comments: 00008 

Form I IN 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

client: IXRS Corporation 

Project No.: NA" -

Project Name: PEO 

Matrix: WATER 

Service Request: K2107657 

Date Collected: 10/12/01 

Date Received: 10/13/01 

Units: yiG/L 

Basis: NA 

S a m p l e Name: MW-'SHL-S-7 Lab Code : K 2 1 0 7 6 5 7 - 0 0 3 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 

Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

- MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

ll/l/Ol 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

2.5 

0.3 

0.4 

8960 

0.05 

628 

7.3 

0.02 

1.1 

C 

XI 

Q 

% S o l i d s : 0 . 0 

Coniments: 00009 

Form I - IN 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: tJRS Corporation 

Prciject No. r NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107657 

Date Collected: 10/12/01 

Date Received: 10/13/01 

Units: TIG/L 

Basis: NA 

Sanple Name: MW-WWP-S-6 Lab Code: K2107657-004 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

- MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

26.1 

0.9 

0.5 

77600 

4.68 

2240 

4.7 

0.02 

0.5 

C 

U 

Q 

% Solids: 0.0 

Comments: oooio 

Form I - IN 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

client: URS Corporation 

Project - No-.-: • NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107657 

Date Collected: 10/12/01 

Date Received: 10/13/01 

Units: pG/L 

Basis: NA 

Sample Name: MW-NTF-D-16 Lab Code: K2107657-005 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

13.6 

0.9 

0.2 

15200 

0.02 

2060 

2.3 

0.02 

0.5 

C 

U 

U 

U 

U 

Q 

% Solids: 0.0 

Comments: OOOU 

Form I - IN 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: URS Corporation 

IProject No. : NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107657 

Date Collected: 

Date Received: 

Units: pG/L 

Basis: NA 

Sample Name: Method Blank Lab Code: K2107657-MB 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

0.5 

0.2 

0.2 

20 

0.02 

5.0 

0.2 

0.02 

C 

U 

U 

U 

U 

U 

U 

U 

U 

0.5 U 

Q 

% Solids: 0.0 

Comments: 00012 
Form I - IN 

SCHNOOI 95873 



Columbia Analytical Services 
METALS 

-5a-
SPIKE SAMPLE RECOVERY 

Client: 

Project" No. : 

Project Name: PEO 

Matrix: WATER 

URS Corporation Service Request: K2107657 

Units: pG/L 

Basis: NA 

% Solids: 0.0 

Sample Name: Batch QC Lab Code: K2107633-001S 

Analyte 

1 Arsenic 

1 Chromium 

1 Copper 

1 Iron 

1 Lead 

1 Manganese 

1 Nickel 

1 Silver 

1 Zinc 

Control 
Liinit %R 
75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

Spike ^ 
Result 

24.1 1 
19.8 1 

23.1 1 

17900 1 

26.3 1 

986 

22.3 1 

19.2 I 

42.6 1 

Sairple 
Result 

6.8 1 

3.3 1 

5.5 1 

15700 1 

3.42 1 

462 1 

5.3 1 

0.03 1 

25.0 1 

Spike 
Added 

20.0 

20.0 

20.0 

1000 

20.0 

500 

20.0 

20.0 

20.0 

%R 

86 

83 

88 

220 

114 

105 

85 

96 

88 

Q Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

Comments: trtrtria 
Form V (PART 1) - IN 

SCHNOOI 95874 



Columbia Analytical Services 
METALS 

- 6 -
DUPUCATES 

Client: tJRS Corporation 

Project No.: " 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107657 

Units: |iG/L 

Basis: NA 

% Solids: 0.0 

Sample Name: Batch QC Lab Code: K2107633-001D 

Analyte 

1 Arsenic 

1 Chromium 

1 Copper 

Iron 

Lead 

1 Manganese 

Nickel 

Silver 

Zinc 

Control 
Limit 

0.0 

Sanple (S) C 

6.8 1 

3.3 j 

5.5 1 

15700 1 

3.42 1 

462 1 
5.3 1 

0.03 1 

25.0 1 

Duplicate (D) C 

7.0 1 

3.3 1 

5.5 1 

16800 1 

3.45 1 

463 1 

5.3 1 

0.03 1 

25.6 1 

RPD 

2 

2 

1 

7 

1 

0 

1 

3 

2 

Q Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

00014 

Form VI - IN 

SCHN00195875 



Columbia Analytical Services. 
METALS 

- 7 -
LABORATORY CONTROL SAMPLE 

Client: TOtS Corporation 

Project No.: 

Project Name: PEO 

Service Request: K2107657 

Aqueous LCS Source: Inorganic Ventures Solid LCS Source: 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

1 Zinc 

Aqueous ug/L 

True Found 

20.0 

20.0 

20.0 

2500 

20.0 

1250 

20.0 

20.0 

20.0 

19.5 

19.2 

22.4 

2650 

20.1 

1300 

19.7 

18.9 

21.6 

%R 

98 

96 

112 

106 

101 

104 

99 

95 

108 

Solid (mg/kg) 

True Found C Limits % R 

1 

1 

1 
1 
1 
1 
1 

00015 
Form VII IN 

SCHNOOI 95876 
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aient: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Residts 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
DateReceived: 10/13/2001 

Volatile Organic Compounds 

SampleName: MW-NTF-S-17 
Lab Code: K2107657-001 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

AnalyteName Result Q 

Dichlorodifluoromethane 
Chlorometiiane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Caibon Disulfide 

Methylene Chloride 
Uans-l,2-Dichloroethene 
1, l-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1, l-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
L2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Meflxyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Conunents: 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
LO 

ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

u 
u 

u 
u 
u 
u 
u 
u 

DUu 
MRL Fac 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

1.0 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

tion Date 
tor Extracted 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

Date 
Analyzed 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Note 

KWG0107238 
KWGOl 07238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGO107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWC30107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGO107238 
KWGO107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGO107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 

.^ .ft .A 

Printed 10/30/2001 14:46:03 
Merged 

Form IA - Organic 
SitperSeX 

U U U i O 

Page 1 of 3 
Reference: RR12405 

SCHNOOI 95878 



Client: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
DateReceived: 10/13/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

MW-NTF-S-17 
K2107657-001 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

DUution Date Date Extraction 
Factor Extracted Analyzed Lot 

Hexachlorobutadiene ND U 2.0 10/24/01 10/24/01 KWG0107238 

Note 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

ND 

ND 
ND 
ND 

0.86 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 

U 
U 
U 

U 
U 

U 
U 
U 

U 

u 
u 
u 
u 
U 

u 
U 
U 

U 
U 
U 

U 

u 
u 
u 
U 

u 

2.0 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 1 

0.50 ] 
2.0 1 
0.50 1 

0.50 ] 
2.0 ] 
2.0 1 

2.0 1 
2.0 ] 
2.0 1 

2.0 1 
2.0 ] 
2.0 ] 

0.50 ] 
2.0 ] 
0.50 ] 

2.0 ] 
0.50 ] 
2.0 ] 

2.0 ] 
2.0 ] 
2.0 1 

I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

L 10/24/01 
I 10/24/01 
[ 10/24/01 

I 10/24/01 
I 10/24/01 
[ 10/24/01 

I 10/24/01 
I 10/24/01 
L 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

[ 10/24/01 
[ 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGO107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

Comments: 

00017 
Printed 10/30/2001 14:46:03 
Merged 

Form IA - Orgamc 
SuperSetReference: RR12403 

Page 2 of 3 

SCHNOOI 95879 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Anafytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
DateReceived: 10/13/2001 

Sample Name: 
Lab Code: 

MW-NTF-S-17 
K2107657-001 

VolatUe Orgaiuc Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Limits Analysed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

105 87-115 10/24/01 Acceptable 
111 83-116 10/24/01 Acceptable 
103 75-120 10/24/01 Acceptable 

Comments: 

Printed 10/30/2001 14:46:03 
Merged 

Form IA - Organic 
SuperSetReference: RR1240S 

00018 
Page 3 of 3 

SCHNOOI 95880 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
DateReceived: 10/13/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

TB101201 
K2107657-002 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

in,p-Xylenes 
o-Xylene 
Styrene 

Bromofonn 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzcne 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3 -Trichlorobenzene 
Naphthalene 

ND 

ND 
ND 

U 

U 
U 

ND U 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 

u 
u 

2,0 1 

0.50 1 
0.50 1 
0.50 1 

0,50 1 
0.50 1 
0.50 1 

0,50 1 
2,0 1 
0,50 1 

0,50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2,0 1 

0.50 1 
2.0 1 
0.50 1 

2.0 1 
0.50 1 
2,0 1 

2,0 1 
2.0 1 
2,0 1 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/0 

10/24/0 
10/24/0 
10/24/0 

10/24/0] 
10/24/0 
10/24/0] 

10/24/0 
10/24/0 
10/24/0] 

10/24/0 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/0] 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

I KWG0107238 

[ KWG0107238 
[ KWG0107238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

[ KWG0107238 
I KWGOl 07238 
L KWG0107238 

[ KWG0107238 
I KWGOl 07238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

1 KWG0107238 
I KWG0107238 

KWG0107238 

KWG0107238 
I KWG0107238 
I KWG0107238 

I KWG0107238 
1 KWG01D7238 
I KWG0107238 

I KWG0107238 
[ KWG0107238 
[ KWG0107238 

Hexachlorobutadiene ND U 2.0 10/24/01 10/24/0 

Note 

KWG0107238 

Comments: 

00019 
Page 2 of 3 Printed 10/30/2001 14:46:07 

Merged 
Form IA - Orgamc 

SuperSetReference: RRI240S 

SCHNOOI 95881 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

Volatile Organic Compounds 

SampleName: 
Lab Code: 

TB101201 
K2107657-002 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot 

DichlorodiQuoromethane 
Chloromethane 
Vinylchloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Caibon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 

2-Bulanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromometbane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
tians-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3 -Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Comments: 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

u 
u 
u , 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

20 1 
0,50 1 
0,50 1 

1,0 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0,50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0,50 1 

0.50 1 
0,50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

lonmi 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

10/24/0 
10/24/0 
10/24/0 

10/24/0] 
10/24/01 
10/24/0] 

10/24/01 
10/24/0] 
10/24/0 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/0 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

I KWG0107238 
I KWG0107238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

I KWG01D7238 
I kWG0107238 
I KWG0107238 

L KWG0107238 
I KWG0107238 
[ KWG0107238 

[ KWG0107238 
I KWG0107238 

KWG0107238 

[ KWG0107238 
[ KWG0107238 
[ KWG0107238 

[ KWG0107238 
KWGO107238 

[ KWGO107238 

I KWG0107238 
I KWG0107238 

KWG0107238 

[ KWG0107238 
KWG0107238 
KWGO 107238 

I KWG0107238 
KWG0107238 

Note 

Printed 
Merged 

10/30/2001 14:46:07 Form IA - Organic 
SuperSetReference: RR12405 

Page 1 of 3 

SCHNOOI 95882 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

SampleName: 
Lab Code: 

TB101201 
K2107657-002 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Contro] Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

107 87-115 10/24/01 Acceptable 
112 83-116 10/24/01 Acceptable 
103 75-120 10/24/01 Acceptable 

Comments: 

Printed 10/30/2001 14:46:07 
Merged 

Form IA - Organic 
SuperSetReference: RR1240S 

00021 
Page 3 of 3 

SCHNOOI 95883 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
DateReceived: 10/13/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-SHL-S-7 
K2107657-003 

EPA 5030B 
8260B 

IJnits: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1 -Dichloroethene 
Carbon Disulfide 

Methylene Cbloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-TrichlOToethane (TCA) 

1,1 -Dichloropropene 
Caiiwn Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3 -Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

1.3 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

16 
ND 
ND 

ND 
ND 
ND 

ND 
2.9 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 

U 

U 

u 
ND U 

ND 
ND 

u 
u 

0,50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 ] 
0.50 1 

20 1 
0.50 ] 
0.50 1 

1.0 1 
0,50 1 
0,50 1 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 ] 

0.50 1 
0.50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

1 10/24/01 
I 10/24/01 
L 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

[ 10/24/01 
I 10/24/01 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
I 10/24/01 
L 10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
L 10/24/01 

10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
[ 10/24/01 

I 10/24/01 
L 10^4/01 
L 10/24/01 

10/24/01 
t 10/24/01 

10/24/01 

I 10/24/01 
L 10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWGOl 07238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGOl 07238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGO 107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 

Comments; 

00022 
Page 1 of 3 Printed 10/30/2001 14:46:11 

Merged 
Form IA - Organic 

SuperSetReference: RR1240S 

SCHNOOI 95884 



Client: 
Project; 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, I N C 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
DateReceived: 10/13/2001 

Sample Name: 
Lab Code: 

MW-SHL-S-7 
K2107657-003 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUui 
Faci 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromofonn 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Clilorotoluene 
1,3,5-Trimethy Ibenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichloroben2ene 

n-Butylbenzene 
l,2-Dichloroben2ene 
1,2-Dibromo-3-cliloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

ND 

ND 
ND 

0.71 

3.4 
ND 
ND 

ND 
32 

ND 

ND 
ND 

79 

ND 
ND 
ND 

ND 
ND 
5.3 

ND 
ND 
ND 

3.9 

U 

U 
U 

U 
U 

u 
U 

U 
U 

U 

u 
u 
u 
u 

u 
u 
u 

ND U 
ND U 

ND 
ND 
ND 

u 
u 
u 

2.0 1 

0.50 1 
0,50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 
0.50 1 

0.50 1 
2.0 1 
2.0 I 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 I 
0.50 1 

2.0 1 
0.50 1 
2.0 1 

2,0 I 
2,0 1 
2.0 1 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KWGOl 07238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0I07238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWGO107238 
KWG0107238 
KWGO107238 

KWG0107238 
KWG0107238 
KWG0107238 

Hexachlorobutadiene ND U 2.0 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

10/24/01 10/24/0 

Note 

KWGO107238 

Comments: 

Printed 10/30/2001 14:46:11 
Merged 

Form IA - Organic 
SuperSetReference: RR 12403 

00023 
Page 2 of 3 

SCHNOOI 95885 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

Sample Name: 
Lab Code: 

MW-SHL-S-7 
K2107657-003 

Volatile Organic Compounds 

Units: "~ug/L 
Basis: NA 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

104 87-115 10/24/01 Acceptable 
113 83-116 10/24/01 Acceptable 
106 75-120 10/24/01 Acceptable 

Conunents: 

00024 
Printed 10/30/2001 14:46:11 
Merged 

Form IA - Orgamc 
SuperSetReference: RR1240S 

Page 3 of 3 

SCHNOOI 95886 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
Date Received: 10/13/2001 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-6 
K2107657-004 

EPA5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
CarbonDisulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroefliane 
4-MethyK2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene OPCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
20 

0.54 
ND 
ND 

ND 
ND 
ND 

ND 
0.71 
ND 

ND 
ND 
ND 

ND 
0.82 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

u 
u 
U 

U 
U 

U 
U 

u 
u 
U 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

0.50 1 
0,50 ] 
0.50 1 

0.50 1 
0.50 1 
0.50 ] 

20 1 
0.50 1 
0.50 1 

1,0 1 
0.50 1 
0.50 1 

20 1 
0,50 1 
0,50 1 

0.50 1 
0.50 
0.50 

0.50 
0,50 
0,50 

0,50 
0,50 
0.50 1 

0.50 1 
0.50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 1 

10/26/01 
I 10/26/01 
L 10/26/01 

L 10/26/01 
I 10/26/01 
1 10/26/01 

I 10/26/01 
L 10/26/01 
I 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
I 10/26/01 
L 10/26/01 

L 10/26/01 
L 10/26/01 
L 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
I 10/26/01 
[ 10/26/01 

L 10/26/01 
[ 10/26/01 

10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
[ 10/26/01 
I 10/26/01 

L 10/26/01 
I 10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 

[ KWG0107313 
[ KWG0107313 
L KWG0107313 

L KWG0107313 
L KWG0107313 
1 KWG0107313 

[ KWG0107313 
[ KWG0107313 
L KWG0107313 

L KWG0107313 
L KWG0107313 
[ KWG0107313 

KWG0107313 
KWG0107313 
KWG01073I3 

I KWG0107313 
I KWG0107313 
I KWG0107313 

I KWG0107313 
[ KWG0107313 
I KWG0I07313 

I KWG0ia7313 
I KWG0107313 
I KWG01073I3 

KWG0107313 
[ KWG0107313 
I KWG0107313 

I KWG0107313 
I KWG0107313 

KWG0I07313 

KWG0107313 
KWG0107313 

I KWG0107313 

I KWG0107313 ' 
L KWGO107313 

Comments: 

Printed 
Merged 

10/30/2001 14:46:15 Form IA - Organic 
SuperSetReference: RRI2405 

00025 
Page 1 of 3 

SCHN00195887 



Client: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
Date Received: 10/13/2001 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

MW-WWP-S-6 
K2107657-004 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-IsopropyItoluene 
1,4-Dichlor6benzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

ND 

ND 
ND 

10 

23 
L l 
ND 

ND 
23 

ND 

ND 
ND 
83 

ND 

U 

U 
U 

U 

u 

u 
u 
u 
D 

u 
ND U 
8.6 

ND 
78 
15 

ND 
3.6 
ND 

44 
ND 
ND 

ND 
ND 

11 

U 
D 

u 

u 

u 
u 
u 
u 

2.0 1 

0,50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 

0,50 1 

0.50 1 
2.0 1 
20 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
20 1 
2.0 ] 

0.50 1 
2.0 1 
0.50 ] 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

I 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
10/26/01 

I 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

L 10/26/01 
I 10/26/01 
0 10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
0 10/26/01 

10/26/01 

10/26/01 
10/26/01 
10/26/01 

[ 10/26/01 
10/26/01 

[ 10^6/01 

I 10/26/01 
10/26/01 
10/26/01 

10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWGO 107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

Hexachlorobutadiene ND U 2.0 10/26/01 10/26/0 

Note 

KWG0107313 

Comments: 

00026— 
Page 2 of 3 Printed 10/30/2001 14:46:15 

Merged 
Form IA - Organic 

SuperSetReference: RR12405 

SCHNOOI 95888 



Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

ServiceRequest: K2107657 
Date Collected: 10/12/2001 
DateReceived: 10/13/2001 

SampleName: 
Lab Code: 

-MW-WWP-S-6 
K2107657-004 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 87-115 10/26/01 Acceptable 
113 83-116 10/26/01 Acceptable 
104 75-120 10/26/01 Acceptable 

Comments: 

00027 

Printed 10/30/2001 14:46:15 
Merged 

Form IA - Organic 
SuperSetReference: RR12405 

Page 3 of 3 

SCHN00195889 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC 

Analytical Residts 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

Sample Name: 
Lab Code: 

MW-NTF-D-16 
K2107657-005 

Extraction Method: EPA 5030B 
Analysis Metbod: 8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1 -Dichloroethene 
CaibonDisulfide 

Methylene Chloride 
trans-1,2-Dichloroeth6ne 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroetiiane (EDC) 

Benzene 
Trichloroetiiene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetiachloroetiiene (PCE) 
Dibromochloromethane 

ND 
ND 

U 
U 

ND U 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 1 
0.50 1 
0.50 ] 

0.50 1 
0.50 1 
0.50 1 

20 
0.50 
0.50 

1,0 ] 
0.50 1 
0.50 1 

20 ] 
0.50 1 
0,50 1 

0.50 1 
0.50 1 
0.50 1 

0,50 1 
0,50 1 
0,50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
20 1 

0,50 1 
0.50 ] 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 ] 
0.50 1 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
L 10/24/01 

L 10/24/01 
I 10/24/01 
L 10/24/01 

L 10/24/01 
L 10/24/01 
L 10/24/01 

I 10/24/01 
[ 10/24/01 
[ 10/24/01 

10/24/01 
10/24/01 

I 10/24/01 

I iom/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

10/24/0 
10/24/0 
10/24/0 

10/24/0 
10/24/0 
10/24/01 

10/24/0 
10/24/0 
10/24/0 

10/24/0 
10/24/0 
10/24/0 

10/24/0 
10/24/0 
10/24/0 

10/24/0 
10/24/01 
10/24/0 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

[ KWG0107238 
I KWGO107238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

L KWGO107238 
I KWG0107238 
[ KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

I KWG0107238 
I KWG0107238 
I KWG0107238 

L KWG0107238 
I KWG0107238 
I KWG0107238 

L KWG0107238 
L KWG0107238 
I KWG0I07238 

I KWG0107238 
1 KWG0107238 
I KWG0107238 

I KWG0107238 
1 KWG0107238 
[ KWG0107238 

[ KWG0107238 
KWG0107238 

[ KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

[ KWG0107238 
L KWG0107238 

Comments: 

Printed 
Merged 

10/30/2001 14:46:19 Form IA - Organic 
SuperSetReference: RR1240S 

00028 
Page 1 of 3 

SCHN00195890 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request: K2107657 
Date Collected: 10/12/2001 
DateReceived: 10/13/2001 

VolatUe Organic Compounds 

SampleName: MW-NW-D-I« - -
Lab Code: K2107657-005 

Extraction Method: K 'A 5030B 
Analysis Method: 8260B 

AnalyteName Result Q 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetiachloroefliane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylben7ene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-<;hloropropane 

l,2,4-Trichloroben7ene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 

Dilu 
MRL Fac 

2.0 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0,50 1 

0.50 1 
2.0 i 
0.50 1 

0.50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 I 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 1 
0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2,0 1 
2,0 1 

2.0 1 

tion Date 
tor Extracted 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 

Date 
Analyzed 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Note 

KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWGOl 07238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWGO 107238 
KWG0107238 

KWG0107238 
KWGO 107238 
KWGO 107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 

Comments: 

00029 
Page 2 of 3 Printed 10/30/2001 14:46:19 

Merged 
Form 1A - Organic 

SuperSetReference: RR12405 

SCHN00195891 



CUent: 
Project: 
Sample Matrix; 

COLUMBIA ANALYTICAL SERVICES, INC 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

Sample Name: 
Lab Code: 

MW-NTF-D-16 
K2107657-005 

VolatUe Orgamc Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

103 87-115 10/24/01 Acceptable 
111 83-116 10/24/01 Acceptable 
102 75-120 10/24/01 Acceptable 

Comments: 

00030 

Printed 10/30/2001 14:46:19 
Merged 

Form IA - Organic 
SuperSetReference: RR1240S 

Page 3 of 3 

SCHNOOI 95892 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: NA 
Date Received: NA 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Method Blank-
KWG0107238-4 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Methylene Chloride 
ttans-l,2-Dichloroethene 
1,1 -Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropaiie 
cis-l,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1 -Trichloroethane (TCA) 

1,1 -Dichloropropene 
Caibon Tetrachloride 
1,2-Dichloroetiiane (EDC) 

Benzene 
Trichloroetiiene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-DichloropTOpene 
Toluene 
traiis-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3 -Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND U 
ND u 

0.50 
0,50 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0,50 1 

1.0 1 
0,50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0,50 1 
0,50 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 
20 1 

0.50 1 
0.50 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0,50 1 

1 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
L 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
L 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

L 10/24/01 
L 10/24/01 
[ 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
I 10/24/01 

I 10/24/01 
1 10/24/01 
I 10/24/01 

I 10/24/01 
L 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 

10/24/0 
10/24/0 
10/24/01 

10/24/0 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 

I KWGOl 07238 
I KWG0107238 
[ KWG0107238 

L KWG0107238 
L KWG0107238 
[ KWG0107238 

I KWG0107238 
L KWG0107238 
L KWG0107238 

L KWG0107238 
[ KWG0107238 
L KWG0107238 

L KWG0107238 
L KWG0107238 
L KWG0107238 

I KWG0107238 
[ KWG0107238 
I KWG0107238 

[ KWG0107238 
[ KWG0107238 
I KWG0107238 

I KWG0107238 
[ KWG0107238 
I KWG0107238 

[ KWG0107238 
L KWG0107238 
L KWG0107238 

L KWG0107238 
L KWG0107238 
[ KWG0107238 

[ KWG0107238 
[ KWG0I07238 
I KWG0107238 

I KWG0107238 
I KWG0107238 

Comments: 

00031 
Printed 
Merged 

10/30/2001 14:46:23 Form IA - Organic 
SuperSetReference: RR12405 

Page 1 of 3 

SCHNOOI 95893 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Method Blank 
KWG0107238-4 

EPA5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Resnit Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

1,2-Dibromoeaiane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroetiiane 
Ethylbenzene 

ni,p-Xylenes 
o-Xylene 
Slyrene 

Bromofonn 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3 -Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimetfiylbenzene 

tert-Butylben/ene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dihi omo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND U 

ND U 
ND U 
ND U 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND U 
ND U 
ND U 

ND u 

2.0 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2.0 1 
0.50 1 

0.50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 1 

0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 

I 10/24/01 

[ 10/24/01 
L 10/24/01 
I 10/24/01 

I 10/24/01 
I 10/24/01 
L 10/24/01 

10/24/01 
I 10/24/01 
I 10/24/01 

[ 10/24/01 
I 10/24/01 
[ 10/24/01 

L 10/24/01 
[ 10/24/01 
[ 10/24/01 

L 10/24/01 
I 10/24/01 
[ 10/24/01 

L 10/24/01 
L 10/24/01 
I 10/24/01 

L 10/24/01 
L 10/24/01 
I 10/24/01 

L 10/24/01 
L 10/24/01 
I 10/24/01 

I 10/24/01 

10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 

KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWGOl 07238 
KWGO107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG010T238 

KWGO 107238. 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWG0107238 
KWG0107238 
KWG0107238 

KWGO107238 
KWG0107238 
KWG0107238 

KWG0107238 

Comments: 

00032 
Printed 10/30/2001 14:46:23 
Merged 

Form IA - Orgamc 
SuperSetReference: RR 12405 

Page 2 of 3 

SCHNOOI 95894 



COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: 
Project-
Sample Matrix: 

URS Coiporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

MethodBIank 
KWG0107238-4 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobeiizene 

103 87-115 10/24/01 Acceptable 
110 83-116 10/24/01 Acceptable 
102 75-120 10/24/01 Acceptable 

Comments: 

Printed 10/30/2001 14:46:23 
Merged 

Form IA - Organic 
Superset Reference: RR 12405 

00033 
Page 3 of 3 

SCHNOOI 95895 



Client: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: NA 
Date Received: NA 

Volatile Organic Compounds 

Sample-Name: -
Lab Code: 

Extraction Method: 
Analysis Method: 

MetiiodBlank 
KWG0107313-4 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

DichlorodiQuoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
CaibonDisulfide 

Metiiylene Chloride 
traiis-l,2-Dichloroethene 
1,1-Dichloroediane 

2-Butanone (MEK) 
2,2-Dicliloropropane 
cis-l,2-Dichloroethene 

Chlorofonn 
Bromochloromethane 
1,1,1-Trichloroediane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroetiiane (EDC) 

Benzene 
Trichloroediene (TCE) 
1,2-Dichloropropane 

Bromodichlorometiiiane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Mediyl-2-pcntanone (MEBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Result Q 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

DUu 
MRL Fac 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

1.0 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0,50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
20 1 

0.50 1 
0,50 1 
0,50 1 

0,50 1 
20 1 

0.50 1 

0,50 1 
0.50 1 

tion Date 
tor Extracted 

10/26/01 
10A26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10^6/01 
10/26/01 
10/26/01 

10«6/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 

Date Extraction 
Analyzed Lot Note 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/0] 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/0 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/0 

KWG0107313 
KWG0107313 

L KWG0107313 

KWG0107313 
[ KWGO107313 

KWG0107313 

I KWG0107313 
[ KWG0107313 
I KWG0107313 

[ KWG0107313 
KWG0107313 

L KWG0107313 

L KWG0107313 
KWG0107313 

[ KWG0107313 

L KWG0107313 
I KWG0107313 
t KWGO107313 

KWGO107313 
[ KWG0107313 
L KWG0107313 

[ KWG0107313 
KWG0107313 

[ KWG0107313 

L BCWG0107313 
I KWG0107313 
L KWG0107313 

L KWG0107313 
I KWG0107313 
I KWG0107313 

I KWGO107313 
I KWG0I07313 
[ KWG0107313 

I KWG0107313 
I KWG0107313 

Comments: 

Printed 
Merged 

10/30/2001 14:46:26 Form IA - Organic 
SuperSetReference: RR12403 

00034 
Page 1 of 3 

SCHNOOI 95896 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC 

AnalyticalResults 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Collected: NA 
Date Received: NA 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Method Blank 
KWG0107313-4 

EPA 5030B 
8260B 

Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

l,2-Dffi)romoetiiane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroetiiane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimetiiylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 

2.0 1 

0.50 1 
0.50 ] 
0.50 1 

0.50 1 
0.50 
0.50 1 

0.50 
2.0 1 
0.50 1 

0.50 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

0.50 1 
2.0 1 
0.50 1 

2.0 1 
0.50 1 
2.0 1 

2.0 1 
2.0 1 
2.0 1 

2.0 ] 

L 10/26/01 

I 10/26/01 
I 10/26/01 
L 10/26/01 

L 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
[ 10/26/01 
I 10/26/01 

L 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
L 10/26/01 
L 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

1 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 
I 10/26/01 
I 10/26/01 

I 10/26/01 

10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 
10/26/01 
10/26/01 

10/26/01 

KWG0107313 

KWG0107313 
KWGO107313 
KWGOI07313 

KWG0107313 
KWGO107313 
KWG0107313 

KWGO107313 
KWGOl 07313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWG0107313 
KWGO107313 
KWG0107313 

KWG0107313 
KWG0107313 
KWG0107313 

KWGO107313 
KWG0107313 
KWGO107313 

KWGO107313 
KWG0107313 
KWGO107313 

KWGO107313 
KWG0107313 
KWGO107313 

KWG0107313 

Comments: 

00035 
Printed 10/30/2001 14:46:26 
Merged 

Form IA - Orgamc 
SuperSetReference: RR 12403 

Page 2 of 3 

SCHNOOI 95897 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Coijioration 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: NA 
Date Received: NA 

VolatUe Orgamc Compounds 

SampleName: 
Lab Code: 

—MethodBIank 
KWG0107313-4 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobeiizene 

99 87-115 10/26/01 Acceptable 
104 83-116 10/26/01 Acceptable 
97 75-120 10/26/01 Acceptable 

Comments: 

00036 
Page 3 of 3 Printed 10/30/2001 14:46:26 

Merged 
Form IA - Orgamc 

SuperSetReference: RR12403 

SCHNOOI 95898 



Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Surrogate Recovery Sununary 
Volatile Organic Compounds 

ServiceRequest: K2107657 

Extraction Method: 
Analysis Method: 

EPA 5030B 
8260B 

Units: PERCENT 
Level: Low 

Sample Name 

MW-NTF-S-17 
TB101201 
MW-SHL-S-7 
MW-WWP-S-6 
MW-NTF-D-16 
Method Blank 
Metiiod Blank 
Batch QC 
Batch QCMS 
Batch QCDMS 
Lab Control Sample 
Lab Control Sample 

Lab Code 

K2107657-001 
. K2107657-002 
K2107657-003 
K2107657-004 
K2107657-005 
KWGO 107238-4 
KWGdl07313-4 
K2107719-001 
KWG0107238-1 
KWG0107238-2 
KWG0I07238-3 
KWG0107313-3 

Sur l 

105 
107 
104 
98 

103 
103 
99 

106 
107 
107 
106 
103 

Sur2 

111 
112 
113 
113 
111 
110 
104 
110 
114 
114 
113 
109 

Sur3 

103 
103 
106 
104 
102 
102 
97 
104 
104 
105 
102 
99 

Surrogate Recovery Control Limits (%) 

Surl = Dibromofluoromethane 
Sur2 = Toluene-d8 
Sur3 = 4-Bromofluorobenzene 

87-115 
83-116 
75-120 

Resnlts flagged with an asterisk (*) indicate vahies outside control criteria. 

Resnlts flagged with a pound (if) Indicate ihe control criteria is not applicable. 

Printed 10/30/2001 14:46:33 Form 2A - Organic 
Superset Re&rence: RR12403 

00037 
Page 1 of 1 
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CUent: 
Project; 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Extracted: 10/24/2001 
DateAnaiyzed: 10/24/2001 

Matrix Spike/DupUcate Matrix Spike Summary 
Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

1,1 -Dichloroethene 
Benzene 
Trichloroetiiene (TCE, 
Toluene 
Chlorobenzene 
1,2-Dichlorobenzene 
Naphthalene 

BatchQC 
K2107719-001 

EPA 5030B 
8260B 

1 

Sample 
Result 

9.5 
ND 
1800 
ND 
ND 
ND 
ND 

Batch QCMS 
KWG0107238-1 

Matrix Spike 

Result Expected 

443 
469 
2190 
459 
464 
483 
539 

500 
500 
500 
500 
500 
500 
500 

%Rec 

87 
94 
70 
92 
93 
97 
108 

Batch QCDMS 
KWG0107238-2 

Units: 
Basis: 

Level: 
Extraction Lot: 

DupUcate Matrix Spike 

Result 

398 
442 
2030 
427 
443 
466 
522 

Expected 

500 
500 
500 
500 
500 
500 
500 

%Rec 

78 
88 
38 • 
85 
88 
93 
104 

%Rec 
/oxvc%. 

Limits 

42-178 
65-138 
58-146 
68-135 
71-124 
71-121 
50-145 

ug/L 
NA 

Low 
KWG0107238 

RPD 

11 
6 
8 
7 
5 
4 
3 

RPD 
Limit 

30 
30 
30 
30 
30 
30 
30 

Resnlts flagged m t h an asterisk (*) indicate valnes ontside control criteria. 

Results flagged with a poimd (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent difierenees (RPD) are determined by the software using values in the calculation wfaich have not been rounded. 

Printed 10/30/2001 14:46:34 Form 3A - Orgamc 
Superset Reference: RR12405 

00038 
Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Repoit 

CUent: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Extracted: 10/24/2001 
DateAnaiyzed: 10/24/2001 

Lab Control Spike Suinmary 
Volatile Organic Compounds 

Extraction Method: 
Analysis Method: 

EPA 5030B 
8260B 

Analyte Name 

Lab Control Samp 
KWG0107238-3 

Lab Control Spik 

Result 

6.74 
8.40 
8.67 
10.0 
8,67 
7.87 
6L1 
9.06 
15,0 
9,88 
9,46 
10.0 
61.0 
7.76 
10.0 
9.80 
11.0 
8.71 
8,60 
8,62 
10.7 
9.59 
10.2 
9.86 
10,0 
10.3 
54.2 
10.4 
9.43 
9.57 
9.76 
60.4 
9.71 
8.08 
8.93 

Expected 

10.0 
10,0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
20.0 
10,0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10,0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
IO.O 
10.0 
50.0 
10.0 
10.0 
10.0 
IO.O 
50.0 
10.0 
10.0 
10.0 

e 

e 

%Rec 

67 
84 
87 
100 
87 
79 
122 
91 
75 
99 
95 
IOO 
122 
78 
100 
98 
IIO 
87 
86 
86 
107 
96 
102 
99 
100 
103 
108 
103 
94 
96 
98 
121 
97 
81 
89 

%Rec 
Limiis 

50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
62-148 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
77-114 
69-124 
50-150 
50-150 
50-150 
50-150 
50-150 
75-118 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWG0107238 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
traiis-I,2-Dichloroethene 
1,1 -Dichloroethane 
2-Butanone (MEK) 
2,2-Dichloropropane 
cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 
1,1-Dichloropropene 
Caibon Tetrachloride 
1,2-Dichloroefliane (EDC) 
Benzene 
Trichloroetiiene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-HeJcanone 
cis-l,3-Dichloropropene 
Toluene 
traiis-l,3-Dichloropropene 
I,l,2*Trichloroetliane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 
Tetrachloroethene (PCE) 
Dibromochloromethane 

Results flagged with an asterisk (*) indicate valnes ontside control criteria. 

Percent recoveries and relative percent differences (RPD) are d^ennined by the software using values in tfae calculation >^cfa faave not been rounded 

Printed 10/30/2001 14:46:35 Form 3C - Organic 
SuperSetReference: RR1240S 

00039 
Page I of 2 

SCHN00195901 



COLUMBLV ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Extracted: 10/24/2001 
Date Analyzed: 10/24/2001 

Lab Control Spike Summary 
Volatile Organic Compounds 

Extraction Method: 
Analysis Method: 

EPA 5030B 
8260B 

Lab Control Sample 
KWG0107238-3 

Analyte Name 

1,2-Dibromoethane (EDB) 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
m,p-XyIenes 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1,1,2,2-Tetiachloroethane 
1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbeiizene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
1,2,3-TrichIorobeiizene 
Naphthalene 
Hexachlorobutadiene 

Result 

IO.O 
9.35 
9.43 
9.11 
18.2 
9.44 
9.84 
9.10 
8.53 
9.35 
10.7 
10.0 
8.93 
9.02 
9.35 
9,30 
9.07 
9.79 
9,11 
10.2 
8.81 
9.89 
8.99 
9.93 
8.71 
9.95 
10,5 
11.0 
8.77 

Expected 

10.0 
10.0 
10.0 
IO.O 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
IO.O 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
IO.O 
10.0 
10.0 

%Rec 

100 
93 
94 
91 
91 
94 
98 
91 
85 
93 
107 
100 
89 
90 
93 
93 
91 
98 
91 
102 
88 
99 
90 
99 
87 
99 
105 
110 
88 

%Rec 
Limits 

50-150 
79-110 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
80-110 
50-150 
50-150 
50-150 
64-125 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWGO 107238 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relaiive percent differences (RPD) are detennined by the software using values in tfae calculation whicfa faave not been rounded. 

Printed 10/30/2001 14:46:35 Form 3C - Organic 
SuperSetReference: RR12403 

00040 
Page 2 of 2 
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COLUMBLV ANALYTICAL SERVICES, INC 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Extracted: 10/26/2001 
DateAnaiyzed: 10/26/2001 

Lab Control Spilce Summary 
VolatUe Organic Compounds 

Extraction Method: 
Analysis Method: 

EPA 5030B 
8260B 

Analyte Name 

Lab Contiol Sampl 
KWGO 107313-3 

Lab Control Spik 

Result 

7,62 
8,28 
9.03 
8.85 
8.78 
8.50 
53.5 
9.25 
16,1 
10,5 
9,58 
10,1 
54,8 
8,81 
9.69 
9,79 
10,5 
8.96 
8.89 
9.05 
10,1 
9.58 
9.66 
9.45 
9.67 
9.74 
48.7 
10.1 
9.32 
9,21 
9.40 
49.9 
9.37 
8.62 
8.87 

Expected 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10,0 
20,0 
10,0 
10,0 
10,0 
50,0 
10,0 
10.0 
10,0 
10.0 
10.0 
10,0 
10,0 
IO.O 
10.0 
IO.O 
10.0 
10.0 
IO.O 
50.0 
10,0 
10,0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 

e 

e 

%Rec 

76 
83 
90 
88 
88 
85 
107 
92 
80 
105 
96 
100 

no 
88 
97 
98 
104 
90 
89 
90 
101 
96 
97 
94 
97 
97 
97 
101 
93 
92 
94 
100 
94 
86 
89 

%Rec 
Limits 

50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
62-148 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
77-114 
69-124 
50-150 
50-150 
50-150 
50-150 
50-150 
75-118 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWGOI07313 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1 -Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-I,2-DichIoroethene 
1,1-Dichloroethane 
2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-DichIoroethene 
Chlorofonn 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 
1,1 -Dichloropropene 
Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Benzene 
Trichloroetiiene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-Hexanone 
cis-1,3 -Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3 -Dichloropropane 
Tetiachloroetiiene (PCE) 
Dibromochloromethane 

Results flagged with an asterisk (*) indicate vahies ontside control criteria. 

Percent recoveries and relative percent differences (RPD) are detennined by tfae software using values in the calculation wfaicfa faave not been rounded. 

Printed 10/30/2001 14:46:37 Form 3C - Organic 
Superset Reference: RRI2405 

00041 
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COLUMBLV ANALYTICAL SERVICES, INC 

QA/QC Report 

CUent: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Extracted; 10/26/2001 
Date Analyzed: 10/26/2001 

Lab Control Spike Summary 
Volatile Organic Compounds 

Extraction Metbod: 
Analysis Method: 

EPA 5030B 
8260B 

Lab Contiol Sample 
KWG0I07313-3 

Analyte Name 

1,2-Dibromoethane (EDB) 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
ni,p-Xylenes 
o-Xylene 
Styrene 
Bromofoim 
Isopropylbenzene 
1,1,2,2-Tetrachloroetiiane 
1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3 -Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropiopane 
1,2,4-Trichlorobeiizene 
1,2,3-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 

Result 

9.55 
9:45 
9.51 
9.53 
18.7 
9.41 
9.76 
9.08 
8.65 
9.64 
9.88 
9.76 
9.22 
9.14 
9.46 
9.40 
9.19 
9.79 
9.28 
10.1 
9.11 
9.67 
8.92 
9.69 
8.60 
9.37 
9.73 
9.18 
8.51 

Expected 

10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
IO.O 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10,0 
10,0 
10,0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

%Rec 

95 
94 
95 
95 
94 
94 
98 
91 
86 
96 
99 
98 
92 
91 
95 
94 
92 
98 
93 
101 
91 
97 
89 
97 
86 
94 
97 
92 
85 

%Rec 
Limits 

50-150 
79-110 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
80-110 
50-150 
50-150 
50-150 
64-125 
50-150 

Units: ug/L 
'̂^ Basis: NA 

Level: Low 
ExtractionLot: KWG01073I3 

Results flagged with an asterisk (*) indicate vahies ontside control criteria. 

Percent recoveries and relative percent differences (RPD) are detennined by tfae software using values in the calculatioi wluch faave not been rounded. 

Printed 10/30/2001 14:46:37 Form 3C - Organic 
SuperSetReference: RR12405 
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CUent: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: ID/12/2001 
Date Received: 10/13/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-S-17 
K2107657-001 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Naphthalene 
2-Mediylnaphdialene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

B enzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
ND 
ND 

ND 
ND 
ND 

0.052 
ND 
ND 

0.037 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 

0.020 
0.020 
0.020 

10/15/01 
I 10/15/01 
1 10/15/01 

I 10/15/01 
I 10/15/01 

10/15/01 

I 10/15/01 
I 10/15/01 

10/15/01 

I 10/15/01 
I 10/15/01 

10/15/01 

10/15/01 
10/15/01 
10/15/01 

I 10/15/01 
L 10/15/01 
I 10/15/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KW(jO106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWGOl 06836 

KWG0106836 
KWG0106836 
KWCI0106836 

ICWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWGO106836 

Surrogate Name %Rec 
Control Date 
Liinits Analyzed Note 

Fluorene-dlO 
Fluoranthene-dlO 
Terphenyl-d 14 

65 31-97 10/24/01 Acceptable 
74 31-113 10/24/01 Acceptable 
74 30-115 10/24/01 Acceptable 

Comments: 

00043 

Printed: 11/08/2001 17:40:29 
Merged 

Form IA - Organic 
SuperSetReference: RRI2684 

Page 1 of 1 
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CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-SHL-S-7 
K2107657-003 

EPA3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofiiran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fl uoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

0.14 
ND 
ND 

0,13 
ND 

0.054 

0.054 
ND 
ND 

0.028 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 

U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 

0.020 
0.020 
0.020 

0.020 1 
0.020 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

I 10/15/01 
I 10/15/01 
I 10/15/01 

L 10/15/01 
I 10/15/01 
I 10/15/01 

I 10/15/01 
I 10/15/01 

10/15/01 

I 10/15/01 
I 10/15/01 

10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/30/01 
10/30/01 
10/30/01 

10/30/01 
10/30/01 
10/30/01 

10/30/01 
10/30/01 
10/30/01 

10/30/01 
10/30/01 
10/30/01 

10/30/01 
10/30/01 
10/30/01 

10/30/01 
10/30/01 
10/30/01 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWCJOI 06836 
KW(30106836 

KW(jO106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWCM)106836 

KWG0106836 
KWGOl 06836 
KWGOl 06836 

KWG0106836 
KWG0106836 
KWG0106836 

Surrogate Name %Rec 
Control Date 
Limits Analyzed Note 

Huorene-dlO 
Fluoranthene-d 10 
Terphenyl-dl4 

76 31-97 10/30/01 Acceptable 
83 31-113 10/30/01 Acceptable 
78 30-115 10/30/01 Acceptable 

Comments: 

00044 

Printed: 11/08/2001 17:40:32 
Merged 

Form IA - Organic 
SuperSetReference: RR12684 

Page 1 of 1 
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CUent: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/20)1 
DateReceived: 10/13/2001 

iSample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-WWP-S-6 
K2107657-004 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units:' lig/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Naphthalene 
2-MethyInaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fhiorene 

Phenanthrene 
Anthracene 
Fluorandiene 

Pyrene 
Benz(a)anthracenc 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluorandiene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

6.4 
39 

ND 

1.0 
1 3 
2.6 

L l 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

D 
D 
U 

D 
D 
D 

D 
U 
U 

U 
U 
U 

U 
U 
U 

U 

u 
u 

0.20 
0.20 
0.20 

0.20 
0.20 
0.20 

0.20 
0.20 
0.20 

0.20 
0.20 
0.20 

0.20 
0.20 
0.20 

0.20 
0.20 
0.20 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10-^4/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KWG0106836 
KWG0106836 
KWGOl 06836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWCJOI 06836 

KWG0106836 
KWG0106836 

KWG0106836 
KW(}0106836 
KWG0106836 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

69 
67 
60 

31-97 
31-113 
30-115 

10/24/01 
10/24/01 
10/24/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 

00045 

Printed: 11/08/2001 17:40:34 
Merged 

Form IA - Organic Page 1 of 1 
SuperSetReference: RRI2684 
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CUent: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date CoUected: 10/12/2001 
Date Received: 10/13/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-D-16 
K2107657-005 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilu 
Faci 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofiiran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Ben2(a)anthracene 
Chrysene 

Ben2o(b)fluorantiiene 
BeiKo(k)fluoranthene 
Ben2o(a)pyrene 

lndeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Ben2o(g,h,i)perylene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

0.026 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KWG0I06836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWGO106836 
KWGO106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWGO106836 
KWGO106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name %Rec 
Coidrol Date 
Limits Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

71 31-97 10/24/01 Acceptable 
82 31-113 10/24/01 Acceptable 
80 30-115 10/24/01 Acceptable 

Comments; 

00046 

Printed: 11/08/2001 17:40:36 
Merged 

Form IA - Organic 
SuperSetReference: RR12684 

Page 1 of 1 
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COLUMBLV ANALYTICAL SERVICES, INC 

Analytical Results 

CUent: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest; K2107657 
Date CoUected; NA 
Date Received; NA 

Sample Nanie; 
Lab Code: 

Metiiod Blank 
KWG0106836-4 

Extraction Method: EPA 3520C 
Analysis Method: 8270C SIM 

Polynuclear Aroniatic Hydrocarbons 

Units: ug/L" 
Basis; NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Naphthalene 
2-Methylnaphthalene 
Acenaphdiylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anduacene 
Fluorandiene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluorantiiene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(aji)anthracene 
Benzo(gJia)perylene 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

0.020 
0.020 
0.020 1 

0.020 1 
0.020 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

I 10/15/01 
1 10/15/01 
I 10/15/01 

I 10/15/01 
I 10/15/01 
1 10/15/01 

I 10/15/01 
I 10/15/01 
I 10/15/01 

L 10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

L 10/15/01 
10/15/01 

I 10/15/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

KWG0106836 
KWGO106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KW(30106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-d 14 

74 31-97 10/23/01 Acceptable 
86 31-113 10/23/01 Acceptable 
86 30-115 10/23/01 Acceptable 

Comments: 

00047 
Page 1 of 1 Printed; 11/08/2001 17:40:38 

Merged 
Form 1A - Organic 

Superset Refereoce: RRI2684 

SCHNOOI 95910 



Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

COLUMBLV ANALYTICAL SERVICES, INC. 

QA/QC Report 

Surrogate Recovery Summary 
Polynuclear Aromatic Hydrocarbons 

ServiceRequest: K2107657 

Extraction Method; 
Analysis Method: 

Sample Name 

MW-NTF-S-17 
MW-SHL-S-7 
MW-WWP-S-6 
MW-NTF-D-16 
Method Blank 
Batch QC 
Batch QCMS 
Batch QCDMS 
Lab Control Sample 

EPA3520C" - • 
8270C SIM 

Lab Code 

K2107657-001 
K2107657-(X)3 
K2107657-004 
K2I07657-005 
KWG0106836-4 
K2107630-005 
KWG0106836-1 
KWG0106836-2 
KWG0106836-3 

• 

Surl 

65 
76 
69 D 
71 
74 
64 
64 
63 
61 

. .-_ . 

Sur2 

74 
83 
67 D 
82 
86 
75 
75 
72 
76 

. . 

Sur3 

74 
78 
60 D 
80 
86 
77 
67 
63 
67 

Units: PERCENT 
Level: Low 

Surrogate Recovery Control Limits (%) 

Surl = Fluorene-dlO 
Sur2 = Fluorantiiene-dlO 
Sur3 = Terphenyl-d 14 

31-97 
31-113 
30-115 

Results flagged with an asterisk (*) indicate values outside control criteria. 
Results flagged with a pound (#) Indicate the control criteria is not applicable. 00048 

Printed: 11/08/2001 17:40:41 Form 2 A - Organic 
SuperSetReference: RRI2684 

Page 1 of 1 

SCHN00195911 



CUent; 
Project: 
Sample Matrix; 

COLUMBIA ANALYTICAL SERVICES, INC 

QA/QC Report 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107657 
Date Extracted; 10/15/2001 
Date Analyzed; 10/23/2001 

' • \ 

Matrix Spike/DupUcate Matrix Spike Summary 
Polynuclear Aromatic Hydrocarbons 

Sample Name; 
Lab Code; 

Extraction Metbod: 
Analysis Method: 

Analyte Name 

Naphthalene 
2-Mediylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofiiran 
Fluorene 
Phenantiirene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)andu-acene 
Chrysene 
Beiizo(b)fluoranthene 
Benzo(k)fluorandiene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyren€ 
Dibenz(a,h)anthracene 
Benzo(gJi,i)perylene 

Batch QC 
K2107630-005 

EPA 3520C 
8270C SIM 

Sample 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Batch QCMS 
KWG0106836-1 

ResuU 

2.59 
3,23 
3.15 
2.88 
3.03 
3.19 
3.22 
3.46 
3.66 
3.67 
3.78 
3.63 
3.92 
3.96 
4.06 
3.76 
4,21 
3,93 

Matrix SpUce 

Expected 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5,00 
5,00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5,00 

%Rec 

52 
65 
63 
58 
61 
64 
64 
69 
73 
73 
76 
73 
78 
79 
81 
75 
84 
79 

Batch QCDMS 
KWGOI06836-2 

Units: 
Basis: 

Level: 
Extraction Lot: 

DupUcate Matrix SpUce 

Result 

2.88 
3.55 
3.24 
3.00 
3.08 
3.18 
3.18 
3.41 
3.56 
3.60 
3,60 
3.52 
3.71 
4,11 
3,87 
3.25 
3.85 
3.76 

Expected 

5,00 
5,00 
5,00 
5,00 
5,00 
5,00 
5,00 
5,00 
5,00 
5,00 
5,00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5,00 

%Rec 

58 
71 
65 
60 
62 
64 
64 
68 
71 
72 
72 
70 
74 
82 
77 
65 
77 
75 

%Rec 
Liimts 

45-135 
45-135 
45-135 
28-151 
45-135 
45-135 
45-135 
45-135 
45-135 
31-124 
45-135 
45-135 
45-135 
45-135 
45-140 
45-135 
45-135 
45-135 

ug/L 
NA 

Low 
KWGO106836 

RPD 

11 
9 
3 
4 
2 
0 
1 
1 
3 
2 
5 
3 
6 
4 
5 
15 
9 
4 

RPD 
Limit 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Results flagged with an asterisk (*) indicate values outside control criteria. 
Results flagged witb a pound (#) indicate tbe control criteria is not applicable. 

Percent recoveries and relative percent difierenees (RPD) are detemiiQed by Ihe software using values in the calculation wfaich have not been rounded. 0 0 0 4 9 

Printed: 11/08/2001 17:40:42 Form 3A - Organic 
SuperSetReference: RRI2684 

Page 1 of 1 

SCHNOOI 95912 



COLUMBLV ANALYTICAL SERVICES, INC. 

QA/QC Report 

CUent: 
Project: 
Sample Matrix; 

URS Corporation 
PEO 
Water 

ServiceRequest; K2107657 
Date Extracted: 10/15/2001 
DateAnaiyzed; 10/23/2001 

Lab Control Spike Summary 
Polynuclear Aromatic Hydrocarbons 

Extraction Method; EPA 3520C 
Analysis Method: 8270CSIM 

Analyte Name 

Naphthalene 
2-Metiiylnaphdialene 
Acenaphthylene 
Acenaphdiene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Lab Control Sampl 
KWG0106836-3 

Lab Control Spiki 

Result 

1.56 
1.95 
1.71 
1.59 
1.64 
1.69 
1.72 
1.83 
2.00 
2.02 
2.08 
2.01 
2.15 
2.24 
2.20 
2.10 
2.35 
2.17 

Expected 

2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2_50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

e 

i 

%Rec 

63 
78 
68 
63 
65 
67 
69 
73 
80 
81 
83 
80 
86 
90 
88 
84 
94 
87 

% R M > 

Limits 

37-100. 
46-105 
45-111 
44-109 
48-112 
52-112 
62-111 
57-112 
68-118 
55-128 
62-124 
66-121 
45-141 
49-144 
45-137 
33-153 
42-152 
37-136 

Units: ug/L 
Basis; NA 
Level; Low 

ExtractionLot; KWGO 106836 

Results flagged with an asterisk (*) Indicate values outside control criteria. 
Percent recoveries and relative percent difierenees (RPD) are detennined by the software using values in tbe calculation which have not been rounded. 

00050 
Printed: 11/08/2001 17:40:43 Form 3C - Organic Page 1 of 1 

SuperSetReference: RR12684 
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Columbia 
AnalyticQl 
Services"" 

An Employee-Owner:! Company 

November 7, 2001 Service Request No: K2107633 

Don Coberly 
URS Greiner Woodward Clyde 
111 S.W. Columbia, Suite 900 
Portland, OR 97201 

Re: PEO 

Dear Don: 

Enclosed are the results ofthe sample(s) subniitted to our laboratory on October 12, 2001. For 
your reference, these analyses have been assigned our service request number K210763 3. 

All analyses were performed according to our laboratory's quality assurance program. All results 
are intended to be considered in their entirety, and Columbia Analytical Services, Inc, (CAS) is 
not responsible for use of less than the complete report. Results apply only to the items submitted 
to the laboratory for analysis and individual items (samples) analyzed, as listed in the report. 

Please call if you have any questions. My extension is 3260. 

Respectfully submitted, 

Coluinbia Analytical Services, Inc. 

Harvey Jack^ 
Project Chemist 

^6 HJ/11 . . Page 1 of 

1317 South 13th Avenue • P.O.Dox479 • Kelso, Woshington 98626 • Telephone 360/577-7222 • Fox 360/636-1068 

SCHN00195914 



Acronyms 

ASTM American Society for Testing and Materials 

A2LA American Association for Laboratory Accreditation 

CARB Califomia Air Resources Board 

CAS Number Chemical Abstract Service registry Number 

CFC - Chlorofluorocarbon 

CFU Colony-Forming Unit 

DEC Department of Environmental Conservation 

DEQ Department of Environmental Quality 

DHS Department of Health Services 

DOE Department of Ecology 

DOH Department of Health 

EPA U. S. Environmental Protection Agency 

ELAP Environmental Laboratory Accreditation Program 

GC Gas Chromatography 

GC/MS Gas Chromatography/Mass Spectrometry 

LUFT Leaking Underground Fuel Tank 

M Modified 

MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL Method Detection Limit 

MPN Most Probable Number 

MRL Method Reporting Limit 

NA Not Applicable 

NC Not Calculated 

NCASI National Council of the Paper Industry for Air and Stream Improvement 

ND Not Detected 

NIOSH National Institute for Occupational Safety and Health 

PQL Practical Quantitation Limit 

RCRA Resource Conservation and Recovery Act 

SIM Selected Ion Monitoring 

TPH Total Petroleum Hydrocarbons 

tr Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 

00002 
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Inorganic Data Qualillers 
* The result is an outlier. See case narrative. 

# The conlrol limit criteria is not applicable. See case narrative. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

E The result is an estimate amount because thc value exceeded the instrument calibration range. 

J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

i The MRL/MDL has been elevated due to a matrix interference. - — 

X See case narrative. 

Metals Data Qualifiers 
# The control limit criteria is not applicable. See case narrative. 

B The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

E The reported value is estimated because ofthe presence of matrix interference. 

M The duplicate injection precision was not met. 

N The Matrix Spike sample recovery is not within control limits. See case narrative. 

S Thereporled value was determined by the Method of Standard Additions (MSA). 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

. . . The post-digestion spike for furnace AA analysis is out ofconlrol limits, while sample absorbance is less than 50% of spike 
absorbance. 

i The MRL/MDL has been elevated due to a matrix interference. 

X See case narrative. 

* The duplicate analysis not within control limits. See case narrative. 

+ The correlation coefTicient for the MSA is less than 0.995. 

Organic Data Qualifiers 
* The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 

A A tentatively identified compound, a suspected aldol-condensation product. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data. 

D The reported result is from a dilution. 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

N The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed. 

_ The GC or HPLC confinnation criteria was exceeded. The relative percent difference is greater than 40% between the two 

analytical, results (25% for CLP Pesticides). 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

1 The MRL/MDL has been elevated due to a chromatographic interference. 

X See case narrative. 

Additional Petroleum Hydrocarbon Specific Qualifiers 
F The chromatographic fingerprint of the sample matches the elution pattern ofthe calibration standard. 

J The chromatographic fingerprint ofthe sample resembles a petroleum product, but the elution patteni indicates the presence ofa 
greater amount of lighter molecular weight constituents than the caUbration standard. 

-_. The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattem indicates the presence ofa 
greater amount of heavier molecular weight constituents than the calibration standard. 

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

„ The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately tfae conect carbon range, 
but the elution pattern does not match the calibration standard. I t l l I ) f) ^ 

Z The chromatographic fingerprint does not resemble a petroleum product. 

SCHN00195916 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: URS Corporation Service Request No.: K2107633 
Project: PEG. Date Received: 1Q/1_2/01 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to 
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported 
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate 
(DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), and Laboratory Control Sample (LCS). 

Sample Receipt 

Three water samples were received for analysis at Columbia Analytical Services on 10/12/01. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

Matrix Spike (MS) Exceptions: 
The MS recovery of Iron is not applicable. The analyte concentration in the sample was significantly higher than the 
added spike concentration, preventing accurate evaluation ofthe spike recovery. 

Volatile Organic Compounds bv EPA Method 8260B 

No anomalies associated with the analysis ofthese samples were observed. 

Semivolatile Organic Compounds bv EPA Method 8270C 

No anomalies associated with the analysis ofthese samples were observed. 

Approved by •/flT'Date \lM>( 
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ColumbiQ 
Analytical 
Services • 

A n ^rrxptayBQ-Ot^neci Company 

CHAIN OF CUSTODY 
1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222 • FAX (360)636-1058 PAGE. 

SR#: 

OF COC#. 

V7A0li/l 3 

PROJECT NAME 

PROJECT NUMBER 
^eo 

PROJECT MANAGER 

COMPANY/ADDRESS 
^n^-N CoV^-eX-W 

Ue.^ Cory, — I 

WlSUj (bU>tvJf>\fl c.^.Vc^^OC) 9o^Ua^( 
PHONE HONEt ^ - % ^ / - w ^ FAX# ^ 

SAMPLER'S SIGNATURE 

SAMPLE I.D. DATE TIME LAB I.D. MATRIX 
REMARKS 

O o ^^o^ vv^iv 
moO-OTF-S-M \t^\\h\ .±21 I 

nii.o-JJYP-̂ C:>-lsr WiM ^ ihL ^ )(. 

T"(S-^ouo\ \£tik ^ ! 0 0 JL u) 

REPORT REQUIREMENTS 

_ I. Routine Reporf. Method 

Blank, Surrogate, as 

required 

_ II. Report Dup., MS, MSD as 
required 

_ III. Data Validation Report 
(includes all raw data) 

_ IV, CLP Deliverable Report 

_ V, EDD 

INVOICE INFORMATION 

P.O. # 

Bill To: 

Circle which metal.<i ara to be analyzed: 

TotalMetals: A l Q Sb Ba Be B Ca Gd Go ^p^u / (Fe^^ jpb) Mg ( ^ n ^ M o y ^ K / A O ) Na Se Sr Tl Sn V (zn^Hg 

DissolvedMetals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr, 

5 Day 

Standard (10-15 working days) 

Provide FAX Results 

SPECIAL INSTRUCTIONS/COMMENTS: 

OoTv G2/V)^irUi c>.ir\c^ 
OC^S (bc^J 

• ^ 

•V-

RELINQUISHED BY: 

/ ^ ^ ^ ^/a/(j4. / o m IS". 
S j o n a t u r e , . . . . / Dale/Timfe,., _ 

PrinteaName Firm 

f^D 
RELINQUISHED BY: 

Signature Date/Time 

Printed Name Firm 

RECEIVED BY: 

Signature Date/Time 

Printed Name Firm 



Proiect/Clieni U J ^ 

Cooler received on lOnT/l 0 f . and opened on 

Columbia Analytical Services L ie 
Cooler Recdpt And Preseryation Form 

Work Order K21 

.by A e r jtllz^iL 
7^5 

1. Were custody seals on outside of cooler? 
Ifyes, how many and where? / r . 

(̂ fgg)NO 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Explain 

• > ' . — 

Were seals intact and signature & date correct? 

COC# 

Tenqietature of cooler(s) upon receipt: 

Ten^ierature Blank: 

Were custcxfy papers properly filled out (ink. signed, etc.)? 

Type of packing material present 1pU/t)b\^i 

-Na 

• i l . 

d, etc.)? 

Did all bottles arrive in good condidon (unbroken)? 

Were all bottle labels complete (t.e. analysis, preservation, etc.)? 

Did all bottle labels and tags agree with custody papers? 

Were the correa types cf bottles used for the tests indicated? 

Were all of the preserved botties received at the lab widi tbe appropiiate pH and/or C12/Res negative? 

Were VOA vials checked for absence of air bubbles, and if present, noted below? 

Did the botties originate firom CAS/K or a branch laboratory? 

any 

• " 

Samples that reauired preservation or received out of temnerature: 

Sample ID 

• 

! 

Reagent 

L — 

Volume Lot Number 

• 

Bottle 
Type 

— 

lUc'doatof 
Temperatore 

Initials 

00006 

CRFKEV.DOC9/28/01 
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Columbia Analytical Services 
M E T A L S 

-Cover Page-
INORGANIC ANALYSIS DATA PACKAGE 

client: URS Corporation Service Request: K2107633 

Project No.: . _ _ 

Project Name: PEO 

Sample No. Lab Sample ID. 

MW-NTF-S-14 K2107633-001 
MW-

MW-
MW-

-NTF-
-NTF-

-NTF-

M e t h o d 

-S-
-S-
-D-

-14D 
• 1 4 S 
- 1 5 

B l a n k 

K2107633-001D 
K2107633-001S 
K2107633-002 
K2107633-MB 

Were ICP interelement corrections applied? Yes/No ^ES 

Were ICP background corrections applied? Yes/No ^ES 

If yes-were raw data generated before 
application of background corrections? Yes/No NO 

Comments: ._ 

I certify that this data package is in conf}liance with the terms and conditions of the 
contract, both technically and for conpleteness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package and in the 
coii{>uter-readckble data submitted on diskette has been authorized by the Laboratory Manager or 
the Manager's designee, as verified by the following signature. 

Signature: *-— r 7 < r ^ . — ' ( — ^ V — — " ^ Date: 

COVER PAGE - IN 

///4>/4' 
OO007 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

client: URS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107633 

Date Collected: 10/11/01 

Date Received: 10/12/01 

Units: pG/L 

Basis: NA 

Sanple Name: MW-NTF-S-14 Lab Code: K2107633-001 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

Date 

Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

ll/l/Ol 

Result 

e.8 
3.3 

5.5 

15700 

3.42 

462 

5.3 

0.03 

25.0 

C Q 

% Solids: 0.0 

Comments: 00008 

Form I - IN 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

client: tJRS Corporation 

Project No.: NA 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107633 

Date Collected: - -iWll/^l-

Date Received: 10/12/01 

Units: pG/L 

Basis: NA 

Sample Name: MW-NTF-D-15 Lab Code: K2107633-002 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 

Factor 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

2.2 

0.4 

0.7 

840 

0.02 

2320 

3.4 

0.02 

0.5 

C 

U 

U 

U 

Q 

% Solids: 0.0 

Comments: 

Form I IN 
0O009 
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Columbia Analytical Services 

METALS 

-1-

INORGANIC ANALYSIS DATA SHEET 

Client: tniS Corporation 

Project No;: NA - -

Project Name: PEO 

Matrix: WATER 

Service Request: K2107633 

Date Colleoted: 

Date Received: 

Units: pG/L 

Basis: NA 

Sample Name: Method Blank Lab Code: K2107633-MB 

! Analyte 

1 Arsenic 

1 Chromium 

1 Copper 
1 Iron 

1 Lead 

1 Manganese 

Nickel 

Silver 

Zinc 

Analysis 
Method 

200.8 

200.8 

200.8 

6010B 

200.8 

6010B 

200.8 

200.8 

200.8 

MRL 

0.5 

0.2 

0.1 

20 

0.02 

5.0 

0.2 

0.02 

0.5 

Dilution 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Date 
Extracted 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

10/29/01 

Date 
Analyzed 

11/1/01 

11/1/01 

11/1/01 

10/30/01 

11/1/01 

10/30/01 

11/1/01 

11/1/01 

11/1/01 

Result 

0.5 

0.2 

0.1 

20 

c 

u 
u 
u 
u 

0.02 1 U 

5.0 1 U 
0.2 |u 

0.02 |u 

0.5 |U 

Q 

% Solids: 0.0 

Comments: 

Form I - IN 

00010 
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Columbia Analytical Services 
METALS 

-5a-
SPIKE SAMPLE RECOVERY 

Client: URS Corporation 

Project No.: 

Project Name: PEO 

Matrix: WATER 

Service Request: K2107633 

UnitsTpG/L 

Basis: NA 

% Solids: 0.0 

Sample Name: MW-NTF-S-14S Lab Code: K2107633-001S 

Analyte 

Arsenic 

Chromium 

1 Copper 

1 Iron 

Lead 

! Manganese 

Nickel 

I Silver 

Zinc 

Control 
Limit %R 
75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

75 - 125 

Spike ^ 
Result 

24.1 1 

19.8 1 

23.1 1 

17900 1 

26.3 I 

986 j 

22.3 I 

19.2 j 

42.6 1 

Saitple 
Result 

6.8 i 

3.3 1 

5.5 1 
15700 1 

3.42 1 

462 1 

5.3 1 

0.03 1 

25.0 1 

Spike 
Added 

20.0 

20.0 

20.0 

1000 

20.0 

500 

20.0 

20.0 

20.0 

%R 

86 

83 

88 

220 

114 

105 

85 

96 

88 

Q Method 

200.8 

200.8 

200.8 

6010B 

200.8 

60 IOB 

200.8 

200.8 

200.8 

Comments: 

ismli 
Form V (PART 1) - IN 
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Columbia Analytical Services 
METALS 

- 6 -
DUPUCATES 

Client: 

Project No.T" 

Project Name: PEO 

Matrix: WATER 

URS Corporation Service Request: K2107633 

Units: pG/L 

Basis: NA 

% Solids: 0.0 

Sample Name: MW-NTF-S-14D Lab Code: K2107633-001D 

Analyte 

Arsenic 

Chromium 

1 Copper 

1 Iron 

Lead 

1 Manganese 

1 Nickel 

1 Silver 

1 Zinc 

Control 
Limit 

0.0 

Saraple (S) C 

6.8 I 

3.3 1 

5.5 1 

15700 1 

3.42 1 

462 1 

5.3) 

0.03 1 

25.0 1 

Duplicate <D) C 

7.0 1 

3.3 1 

5.5 1 

16800 1 

3.45 1 

463 1 

5.3 1 

0.03 1 

25.6 1 

RPD 

2 

2 

1 

7 

1 

0 

1 

3 

2 

Q Method 

200.8 

200.8 

200.8 

60 IOB 

200.8 

6010B 

200.8 

200.8 

200.8 

Form VT IN 
00012 
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Columbia Analytical Services 
METALS 
, - 7 -

LABORATORY CONTROL SAMPLE 

c l i e n t : URS Corpora t ion 

P r o j e c t No . : 

Project Name: PEO . . 

Service Request: K2107633 

Aqueous LCS Source: Inorganic Ventures Solid LCS Source: 

Analyte 

Arsenic 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Aqueous ug/L 

True Found 

20.0 

20.0 

20.0 

2500 

20.0 

1250 

20.0 

20.0 

20.0 

19.5 

19.2 

22.4 

2650 

20.1 

1300 

19.7 

18.9 

21.6 

%R 

98 

96 

112 

106 

101 

104 

99 

95 

108 

Solid (mg/kg) 

True Found C Limits %R 

1 

Form V I I - IN 
00013 
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Client: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

Service Request* K2107633 
Date CoUected: 10/11/2001 
Date Received: 10/12/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Metbod: 

MW-NTF-S-14 
K2107633-001 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Methylene Chloride 
trans-I,2-DichIoroethene 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-1,2-Dichloroethene 

Chlorofonn 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis- 1,3-Dicliloropropene 
Toluene 
trans-l,3-DichIoropropene 

1,1,2-Trichloroethane 
4-Mediyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
1.2 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND U 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 J 
0.50 ] 

20 ] 
0.50 ] 
0,50 ] 

1,0 ] 
0,50 1 
0.50 1 

20 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0,50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 1 
0.50 ] 

0.50 ] 
0.50 1 
20 ] 

0.50 1 
0.50 ] 
0.50 1 

0.50 1 
20 1 

0.50 1 

0.50 1 
0.50 ] 

I 10/23/01 
I 10/23/01 
I 10/23/01 

L 10/23/01 
[ 10/23/01 
I 10/23/01 

[ 10/23/01 
L 10/23/01 
I 10/23/01 

L 10/23/01 
I 10/23/01 
L 10/23/01 

[ 10/23/01 
L 10/23/01 

10/23/01 

10/23/01 
[ 10/23/01 
L 10/23/01 

L 10/23/01 
I 10/23/01 
L 10/23/01 

I 10/23/01 
I 10/23/01 
L 10/23/01 

L 10/23/01 
I 10/23/01 
L 10/23/01 

I 10/23/01 
I 10/23/01 
[ 10/23/01 

I 10/23/01 
10/23/01 

I 10/23/01 

10/23/01 
L 10/23/01 

10/23/0 
10/23/0 
10/23/0 

10/23/0 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/01 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/01 
10/23/0] 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 

I KWG0107208 
L KWGO 107208 
I KWG0107208 

I KWG0107208 
I KWGOl 07208 
L KWG0107208 

[ KWG0107208 
1 KWGO 107208 

KWG0107208 

[ KWG0107208 
KWG0107208 
KWG0107208 

[ KWG0107208 
[ KWG0107208 

KWGO107208 

KWG0107208 
KWG0107208 

I KWG0107208 

KWG0107208 
1 KWG0107208 
[ KWG0107208 

KWGO107208 
I KWG0107208 

KWG0107208 

I KWG0107208 
KWG0107208 
KWG0107208 

KWGO 10-^08 
KWG0107208 
KWGO 107208 

KWGO 107208 
KWG0107208 
KWG01072q8 

KWG0107208 
KWG0107208 

Comments: 

00014 
Page 1 of 3 Printed 10/26/2001 

Merged 
13:32:37 Form IA - Organic 

SuperSetReference: RR12305 

SCHNOOI 95931 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Residts 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: 10/11/2001 
DateReceived: 10/12/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-S-14 
K2107633-001 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroediane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-ChIorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbeiizene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3 -Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

Result Q 

ND 

ND 
ND 
ND 

U 

U 
U 
U 

ND U 
ND U 
ND U 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND 
ND 
ND 

ND 

U 
U 
U 

U 

DUu 
MRL Fac 

2,0 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
2,0 1 
0.50 I 

0.50 1 
2.0 1 
2,0 1 

2.0 1 
2.0 1 
2.0 1 

2,0 1 
2.0 1 
2.0 1 

0,50 1 
2,0 1 

0,50 1 

2.0 1 
0.50 1 
2.0 1 

2,0 1 
2,0 1 
2.0 I 

2.0 1 

tion Date 
tor Extracted 

10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 

Date 
Analyzed 

10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 

Extraction 
Lot Note 

KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWGO107208 
KWG0107208 

KWG0107208 
KWGO 107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWGOl 07208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 

Comments: 

ooois 
Page 2 of 3 Printed 10/26/2001 13:32:37 

Merged 
Form IA - Orgamc 

Superset Reference: RS 12305 

SCHNOOI 95932 



COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: URS Corporation ServiceRequest: K2107633 
Project: PEO Date CoUected: 10/11/2001 
SampIeMatrix: Water DateReceived: 10/12/2001 

Volatile Organic Compounds 

SampleName: " MW-NTF-S-ii"" ' Units: ug/L 
LabCode: K2107633-001 Basis: NA 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

Dibromofluoromethane 98 87-115 10/23/01 Acceptable 
Toluene-d8 106 83-116 10/23/01 Acceptable 
4-Bromofluorobenzene 100 75-120 10/23/01 Acceptable 

Comments: 

0O016 
Printed 10/26/2001 13:32:37 Form IA - Orgamc Page 3 of 3 
Merged Siq)erSet Referenoe: RR12305 

SCHNOOI 95933 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: lO/11/2001 
Date Received: 10/12/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-D-15 
K2107633-002 

EPA 5030B 
8260B 

Volatile Organic Compoimds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disidfide 

Methylene Chloride 
trans-I,2-Dicliloroethene 
I, l-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-1,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-1,3 -Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentauone (MSBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

Q 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND U 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

u 
u 
u 
u 
u 
u 
u 

Dilu 
MRL Fac 

0,50 1 
0,50 1 
0.50 1 

0,50 1 
0.50 1 
0.50 1 

20 1 
0,50 1 
0.50 1 

1.0 1 
0.50 1 
0,50 1 

20 1 
0,50 1 
0.50 1 

0.50 1 
0,50 1 
0.50 1 

0.50 1 
0,50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0,50 1 
20 1 

0.50 1 
0.50 1 
0.50 1 

0.50 I 
20 I 

0.50 I 

0.50 1 
0.50 1 

tion Date 
tor Extracted 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 

Date 
Analyzed 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 

Extraction 
Lot Note 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWGO 107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWGOl 07208 
KWGOl 07208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 

Comments: 

Printed 
Merged 

10/26/2001 13:32:40 Form IA - Organic 
Superset Reference: RR12305 

00017 
Page 1 of 3 

SCHNOOI 95934 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: 10/11/2001 
DateReceived: 10/12/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-D-15 
K:2107633-002 

EPA 5030B 
8260B 

Volatile Orgaiuc Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroetliane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-ChlorotoIuene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimefliylbenzene 
sec-Butylbenzene 

1,3-Dichlorobeiizene 
4-Isopropyltoluene 
1,4-Dichlorobenzeiie 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chlorppropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 

2.0 1 

0.50 1 
0.50 ] 
0.50 

0.50 1 
0.50 1 
0.50 ] 

0.50 
2.0 ] 

0.50 ] 

0.50 ] 
2.0 ] 
2.0 ] 

2,0 ] 
2.0 ] 
2.0 ] 

2.0 ] 
2,0 ] 
2,0 ] 

0.50 1 
2.0 ] 

0.50 ] 

2.0 ] 
0.50 ] 
2.0 ] 

2.0 ] 
2.0 ] 
2.0 1 

2.0 ] 

I 10/23/01 

[ 10/23/01 
I 10/23/01 
L 10/23/01 

[ 10/23/01 
L 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

[ 10/23/01 
I 10/23/01 
I . 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
L 10/23/01 
L 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

L 10/23/01 
I 10/23/01 
[ 10/23/01 

L 10/23/01 

10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
iom/0] 

10/23/0 
10/23/0] 
10/23/0 

10/23/0] 
10/23/0 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 
10/23/0] 
10/23/0] 

10/23/0] 

KWG0107208 

L KWG0107208 
[ KWGOl 07208 
[ KWG0107208 

KWG0107208 
I KWG0107208 
I KWG0107208 

I KWG0107208 
KWGOl 07208 

I KWG0107208 

KWG0107208 
I KWGOl 07208 

KWG0107208 

KWG0107208 
KWG0107208 

I KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

I KWG0107208 
I KWG0107208 
[ KWG0107208 

KWG0107208 
L KWG0107208 
I KWG0107208 

I KWG0107208 
KWGOl 07208 

I KWG0107208 

KWGO107208 

Comments: 

Printed 10/26/2001 13:32:40 
Merged 

Form IA - Organic 
SuperSetReference: RR12305 

00018 
Page 2 of 3 

SCHNOOI 95935 



CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date CoUected: 10/11/2001 
DateReceived: 10/12/2001 

Sample Name: 
Lab Code: 

MW-NTF-D-15 
K2107633-002 

Volatile Orgaiuc Compounds 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Liinits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 87-115 10/23/01 Acceptable 
107 83-116 10/23/01 Acceptable 
97 75-120 10/23/01 Acceptable 

Comments: 

Printed 10/26/2001 13:32:40 
Merged 

Form IA - Organic 
SuperSetReference: RR12305 

00019 
Page 3 of 3 

SCHN00195936 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date CoUected: 10/11/2001 
Date Received: 10/12/2001 

VolatUe Organic Compoimds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

TB-IOIIOI 
K2107633-003 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL 
DUution Date 
Factor Extracted 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1-Dichloroethene 
Carbon Disulfide 

Methylene Chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 

Chlorofonn 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 

Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-1,3 -Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

Comments: 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND U 
ND U 
ND U 

ND 
ND 
ND 

u 
u 
u 

ND U 
ND U 
ND U 

ND 
ND 
ND 

ND 
ND 

u 
u 
u 
u 
u 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

20 1 
0,50 1 
0.50 1 

I.O 1 
0.50 1 
0.50 1 

20 1 
0.50 1 
0,50 1 

0,50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 1 
0.50 1 
0.50 1 

0.50 I 
0.50 I 
20 1 

0.50 1 
0.50 1 
0.50 . . 1 

0.50 1 
20 I 

0,50 I 

0,50 1 
0,50 I 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWGO107208 

KWG0107208 
KWGO 107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWGO 107208 
KWGO 107208 
KWGO 107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWGO 107208 
KWGO107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG01072D8 
KWGO107208 

KWG0107208 
KWG0107208 

1 

Printed 
Merged 

10/26/2001 13:32:43 

Date 
Analyzed 

Extraction 
Lot Note 

Form IA - Orgamc 
SuperSetReference: RR12305 

0O020 
Page 1 of 3 

SCHN00195937 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date CoUected: 10/II/200I 
Date Received: I0/I2/200I 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

TB-lOIlOl 
K2107633-003 

EPA 5030B 
8260B 

Result Q MRL 

Units': ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3 -Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichloroben7ene 
1,2,3-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2.0 ] 

0.50 
0.50 
0.50 

0.50 1 
0.50 ] 
0.50 

0.50 ] 
2.0 ] 
0.50 ] 

0.50 ] 
2.0 ] 
2,0 ] 

2,0 ] 
2.0 ] 
2.0 1 

2.0 ] 
2.0 ] 
2.0 ] 

0.50 ] 
2,0 ] 

0.50 ] 

2.0 ] 
0.50 ] 
2,0 1 

2.0 ] 
2.0 1 
2.0 1 

2.0 1 

I 10/23/01 

I 10/23/01 
I 10/23/01 
1 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
[ 10/23/01 

I 10/23/01 
L 10/23/01 
[ 10/23/01 

I 10/23/01 
L 10/23/01 
I 10/23/01 

10/23/01 
I 10/23/01 
L 10/23/01 

I 10/23/01 
L 10/23/01 
[ 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
[ 10/23/01 

10/23/01 

L 10/23/01 

10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 

KWG0107208 

KWGOl 07208 
KWG0107208 
KWG0107208 

KWG0107208 
KWQ0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWGO107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 

Comments: 

Printed 10/26/2001 13:32:43 
Merged 

Form 1A - Orgamc 
Superset Reference: RR 12305 

00021 
Page 2 of 3 

SCHNOOI 95938 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date CoUected: 10/11/2001 
Date Received: 10/12/2001 

Sample Name: 
Lab Code: 

VolatUe Organic Compounds 

TB-lOIlOl 
K2107633-003 

Units: ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Limits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobeiizene 

95 87-115 10/23/01 Acceptable 
106 83-116 10/23/01 Acceptable 
97 75-120 10/23/01 Acceptable 

Comments: 

Printed 10/26/2001 13:32:43 
Merged 

Form IA - Organic 
SuperSetReference: RR1230S 

00022 
Page 3 of 3 

SCHN00195939 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: NA 
Date Received: NA 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

MethodBIank 
KWG0107208-4 

EPA 5030B 
8260B 

Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 

Bromomethane 
Chloroethane 
Trichlorofluoromethane 

Acetone 
1,1 -Dichloroethene 
Caibon Disulfide 

Methylene Chloride 
trans-I,2-Dichloroethene 
I, l-Dichloroethane 

2-Butanone (MEK) 
2,2-Dichloropropane 
cis-I,2-Dichloroethene 

Chloroform 
Bromochloromethane 
1,1,1-Trichloroethane (TCA) 

1,1 -Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroediane (EDC) 

Benzene 
Trichloroediene (TGE) 
1,2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 
2-Hexanone 

cis-l,3-Dichloropropene 
Toluene 
trans-l ,3-Dichloropropene 

1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 

Tetrachloroethene (PCE) 
Dibromochloromethane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 ] 
0.50 
0.50 

0.50 
0.50 
0.50 ] 

20 
0,50 
0.50 

1.0 ] 
0,50 
0.50 ] 

20 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
20 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
20 ] 

0.50 ] 

0.50 1 
0.50 ] 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
L 10/23/01 

L 10/23/01 
1 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
[ 10/23/01 

L 10/23/01 
I 10/23/01 
I 10/23/01 

[ 10/23/01 
L 10/23/01 
I 10/23/01 

10/23/01 
I 10/23/01 
[ 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

[ 10/23/01 
[ 10/23/01 
[ 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWGO107208 

KWG0107208 
KWG01D7208 
KWGO1072O8 

KWGO 107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWGO107208 
KWG0107208 
KWGO107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWGO107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 

Comments: 

Printed 
Merged 

10/26/2001 13:32:46 Form IA - Organic 
SuperSetReference: RR12305 

00023 
Page . I of 3 

SCHN00195940 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date CoUected: NA 
DateReceived: NA 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Method Blank 
KWG0107208-4 

EPA 5030B 
8260B 

VolatUe Organic Compoimds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

1,2-Dibromoethane (EDB) 

Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 

m,p-Xylenes 
o-Xylene 
Styrene 

Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 

n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 

Result Q 

ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

Dilution Date 
MBL Factor Extracted 

2.0 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 ] 
0.50 ] 
0.50 ] 

0.50 1 
2,0 ] 

0.50 ] 

0.50 ] 
2.0 ] 
2.0 ] 

2.0 ] 
2,0 ] 
2,0 ] 

2.0 ] 
2.0 ] 
2.0 ] 

0.50 ] 
2.0 
0.50 ] 

2.0 ] 
0.50 ] 
2.0 ] 

2.0 ] 
2.0 ] 
2.0 ] 

I 10/23/01 

I 10/23/01 
[ 10/23/01 
L 10/23/01 

I 10/23/01 
[ 10/23/01 
L 10/23/01 

10/23/01 
L 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
[ 10/23/01 

I 10/23/01 
L 10/23/01 
I 10/23/01 

I 10/23/01 
L 10/23/01 
I 10/23/01 

I 10/23/01 
L 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

I 10/23/01 
I 10/23/01 
I 10/23/01 

Date 
Analyzed 

10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

Extraction 
Lot Notc 

KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWG0107208 
KWG0107208 
KWG0107208 

KWGOl 07208 
KWG0107208 
KWG0107208 

Hexachlorobutadiene ND U 2.0 10/23/01 10/23/01 KWG0107208 

Comments: 

Printed 10/26/2001 13:32:46 
Merged 

Form IA - Organic 
SuperSetReference; RR 12305 

00024 
Page 2 of 3 

SCHN00195941 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2I07633 
Date Collected: NA 
Date Received: NA 

Sample Name: 
Lab Code: 

Method Blank 
KWG0I07208-4 

Volatile Organic Compounds 

Units: ~ug/L 
Basis: NA 

Surrogate Name %Rec 
Control Date 
Liinits Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 87-115 10/23/01 Acceptable 
106 83-116 10/23/01 Acceptable 
99 75-120 10/23/01 Acceptable 

Comments: 

Printed 10/26/2001 13:32:46 
Merged 

Form IA - Organic 
SuperSetReference: RRI2305 

0O025 
Page 3 of 3 

SCHNOOI 95942 



CUent: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Surrogate Recovery Summary 
Volatile Organic Compounds 

ServiceRequest: K2107633 

Extraction Method: 
Analysis Method: 

Sample Name 

MW-NTF-S-14 
MW-NTF-D-15 
TB-lOlIOl 
Method Blank 
Batch QC 
Batch QCMS 
Batch QCDMS 
Lab Control Sample 

EPA 5030B 
8260B 

Lab Code 

K2I07633-001 
K2107633-002 
K2107633-003 
KWGOI07208-4 
K2107618-005 
KWG0107208-1 
KWG0107208-2 
KWG0107208-3 

Surl 

98 
98 
95 
98 
96 
98 
99 
98 

Sur2 

106 
107 
106 
106 
105 
107 
105 
106 

Sur3 

100 
97 
97 
99 
99 

100 
99 

100 

Units: PERCENT 
Level: Low 

Surrogate Recovery Control Limits (% 

Surl = Dibromofluoromethane 
Sur2 = Toluene-d8 
Siir3 = 4-Bromofluoiobenzene 

87-115 
83-116 
75-120 

Results flagged tviUi an asterisk (*) indicate values ontside control criteria. 
Results flagged with a pound (ff) indicate the control criteria Is not applicable. 

Printed 10/26/2001 13:32:51 Form 2A - Orgamc 
SuperSetReference: RR12305 

00026 
Page I of 1 

SCHN00195943 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Extracted: 10/23/2001 
Date Analyzed: 10/23/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Matrix Spike/Duplicate Matrix Spike Suinmary 
VolatUe Organic Compounds 

BatchQC 
K2107618-005 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 
ExtractionLot: KWGO 107208 

Analyte Name 

I.l-Dichloroethene 
Benzene 
Trichloroethene (TCE) 
Toluene 
Chlorobenzene 
1,2-Dichlorobenzene 
Naphthalene 

Sample 
Result 

ND 
680 
ND 
1100 
ND 
ND 
120 

Batch QCMS 
KWG0107208-1 

Result 

499 
1120 
476 
1490 
476 
481 
613 

Matrix Spike 

t Expected 

500 
500 
500 
500 
500 
500 
500 

%Rec 

100 
89 
95 
87 
95 
96 
99 

Batch QCDMS 
KWG0107208-2 

DupUcate Matrix Spike 

Result 

477 
1130 
484 
1500 
507 
514 
669 

Expected 

500 
500 
500 
500 
500 
500 
500 

%Rec 

95 
91 
97 
89 
101 
103 
110 

%Rec 
Limits 

42-178 
65-138 
58-146 
68-135 
71-124 
71-121 
50-145 

RPD 

4 
1 
2 
1 
6 
7 
9 

RPD 
Limit 

30 
30 
30 
30 
30 
30 
30 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (if) indicate the control criteria b not applicable. 

Percent recoveries and relative percent differences (RFD) are detemiined by the software using values in the calculation wiiich have not been rounded. 

Printed 10/26/2001 13:32:52 Form 3A - Organic 
SuperSetReference: RR1230S 

00027 
Page 1 of 1 

SCHNOOI 95944 



COLUMBLV ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Extracted: 10/23/2001 
Date Analyzed: 10/23/2001 

Lab Control Spike Summary 
VolatUe Organic Compoimds 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1 -Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone (MEK.) 
2,2-Dichloropropane 
cis-1,2-Dichloroediene 
Chloroform 
Bromochloromethane 
1,1,1 -Trichloroethane (TCA) 
1, l-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-Hexanone 
cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
4-Methyl-2-pentanone (MIBK) 
1,3-Dichloropropane 
Tetrachloroetiiene (PCE) 
Dibromochloromethane 

Lab Control Sample 
KWG0107208-3 

Lab Control SpU< 

Result 

9.39 
9.36 
10,9 
10,7 
11.0 
10.2 
55.7 
10.9 
18,8 
11.6 
10.8 
11.5 
54.0 
11.3 
10.4 
10.3 
10.4 
11.1 
10.9 
11.4 
10.5 
10.2 
10.3 
10.2 
10.2 
10.3 
52.8 
10.6 
10.2 
10.3 
10.5 
49.7 
10.0 
10.2 
10.3 

Expected 

10.0 
IO.O 
10.0 
10.0 
10.0 
10.0 
50.0 
IO.O 
20.0 
10.0 
10,0 
10,0 
50,0 
10.0 
IO.O 
10.0 
10.0 
10.0 
IO.O 
10.0 
10.0 
IO.O 
10.0 
10.0 
10.0 
IO.O 
50,0 
10,0 
10,0 
10.0 
10.0 
50.0 
10.0 
IO.O 
IO.O 

e 

%Rec 

94 
94 
109 
107 
110 
102 
111 
109 
94 
116 
108 
115 
108 
113 
103 
103 
104 
111 
109 
114 
105 
102 
103 
102 
102 
102 
106 
106 
101 
103 
104 
99 
100 
102 
103 

%Rec 
Liinits 

50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
62-148 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
77-114 
69-124 
50-150 
50-150 
50-150 
50-150 
50-150 
75-118 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWG0107208 

Results flagged with an asterisk (*) faidicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) ate determined by the software using values in the calculation wiiich have not been rounded. 

Printed 10/26/2001 13:32:53 Form 3C - Organic 
SuperSetReference: RR12305 

0i»028 
Page 1 of 2 

SCHN00195945 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Extracted: 10/23/2001 
Date Analyzed: 10/23/2001 

Lab Control Spike Summary 
Volatile Organic Compoimds 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 

1,2-Dibromoethane (EDB) 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
m,p-Xylenes 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroetliane 
1,2,3-Trichlorppropane 
Bromobenzene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimetiiylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3 -Dichlorobenzene 
4-Isopropyltoluene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
l,2,4-Trichlorciben2ene 
l,2,3-Trichloroben2ene 
Naphthalene 
Hexachlorobutadiene 

Lab Control Samp 
KWGO 107208-3 

Lab Control Spik 

Result 

10.3 
9.85 
10.4 
10.4 
20.3 
9.81 
9.58 
10.2 
10.1 
II.2 
II . I 
IO.O 
10.8 
10.2 
10,3 
10,4 
10,7 
10,8 
11,2 
10.6 
10.7 
10.1 
I L l 
9.92 
9.56 
10.3 
11.4 
10.9 
II.2 

Expected 

10.0 
10.0 
10,0 
10.0 
20.0 
10.0 
10.0 
10,0 
IO.O 
IO.O 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
IO.O 
IO.O 
10.0 
10.0 
10.0 
10.0 
IO.O 
10.0 
10.0 
10.0 
10.0 
IO.O 
IO.O 

e 

e 

%Rec 

103 
98 
104 
104 
IOl 
98 
96 
102 
100 
112 
I I I 
100 
108 
102 
103 
104 
107 
108 
112 
106 
107 
101 
111 
99 
96 
103 
114 
109 
112 

%Rec 
Liinits 

50-150 
79-110 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
80-110 
50-150 
50-150 
50-150 
64-125 
50-150 

Units: ug/L 
Basis: NA 
Level: Low 

ExtractionLot: KWGO 107208 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relative percent differences (RFD) ate determined by tbe software using values in the calculation wiiich have not been rounded. 

Printed 10/26/2001 13:32:53 Form 3C - Orgamc 
SuperSetReference: RR12305 

00029 
Page 2 of 2 

SCHN00195946 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: 10/11/2001 
Date Received: 10/12/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-S-14 
K2107633-001 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilui 
Faci 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno(l ,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.027 

0.041 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0,020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0,020 I 
0.020 1 

0,020 1 
0.020 1 
0.020 1 

0,020 1 
0.020 1 
0.020 1 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KWG0106836 
KWGOl 06836 
KWGO106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0I06836 

KWGOl 06836 
KWGOl 06836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWGO 106836 
KWGO 106836 
KWCK)106836 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-d 10 
Terphenyl-dl4 

62 
67 
63 

31-97 
3M13 
30-115 

10/24/01 
10/24/01 
10/24/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 10/25/2001 12:58:50 
Merged 

Form IA - Organic 

0O030 
Page 1 of 1 

Superset Reference: RR 12259 

SCHN00195948 



Client: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: 10/11/2001 
DateReceived: 10/12/2001 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-NTF-D-15 
K2107633-002 

EPA 3520C 
8270C SIM 

Polynuclear Aromatic Hydrocarbons 

TFriits:' ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
Dilu 
Faci 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibenzoftiran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

0,020 1 
0,020 1 
0,020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0.020 1 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

10/24/01 
10/24/01 
10/24/01 

KWCtOl 06836 
KWG0106836 
KWG0106836 

KWG0106836 
KW(30106836 
KWG0106836 

KWG0I06836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWGOI 06836 

KWG0106836 
KWG0106836 
KWG0106836 

KWGOl 06836 
KWG0106836 
KWG0106836 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name 
Control Date 

bRec Limits Analyzed Note 

Fluorene-dlO 
Fluoranthene-dlO 
Terphenyl-d 14 

59 31-97 10/24/01 Acceptable 
70 31-113 10/24/01 Acceptable 
70 30-115 10/24/01 Acceptable 

Comments: 

Printed; 10/25/2001 12:58:54 
Merged 

Form 1A - Organic 
SuperSetReference: RRI2259 

Page »nn 
SCHN00195949 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Collected: NA 

. Date Received: NA 

Sample Name: 
Lab Code: 

Polynuclear Aromatic Hydrocarbons 

MethodBIank 
KWG0106836-4 

Extraction Method: EPA 3520C 
Analysis Method: 8270C SIM 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL 
DUui 
Faci 

Naphthalene 
2-Methylnaphthalene 
Acenaphdiylene 

Acenaphthene 
Dibenzofuran 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benz(a)anthracene 
Chiysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 
Diben2(a,h)anthracene 
Benzo(g,h,i)perylene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

0,020 1 
0,020 1 
0.020 1 

0,020 1 
0.020 1 
0.020 1 

0.020 1 
0.020 1 
0,020 1 

0.020 1 
0.020 1 
0,020 1 

0.020 I 
0.020 1 
0.020 1 

0,020 1 
0,020 1 
0,020 1 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/15/01 
10/15/01 
10/15/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

10/23/01 
10/23/01 
10/23/01 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

KWGOl 06836 
KWG0106836 
KWG0106836 

KWGO 106836 
KWGO 106836 
KWG0106836 

KWG0106836 
KWG0106836 
KWG0106836 

Jon Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Fluorene-dlO 
Fluoranthene-dlO 
Terphenyl-d 14 

74 
86 
86 

31-97 
31-113 
30-115 

10/23/01 
10/23/01 
10/23/01 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 10/25/2001 12:58:55 
Merged 

Form IA - Organic 

00032 
Page 1 of 1 

Superset Reference: RR 12259 

SCHNOOI 95950 



Client: 
Project: 
Sample Matiix: 

URS Corporation 
PEO 
Water 

COLUMBIA ANALYTICAL SERVICES, I N C 

QA/QC Report 

Surrogate Recovery Summary 
Polynuclear Aromatic Hydrocarbons 

Service Request: K2107633 

Extraction Method: 
Analysis Method: 

Sample Name 

MW-NTF-S-14 
MW-NTF-D-15 
Method Blank 
Batch QC 
Batch QCMS 
Batch QCDMS 
Lab Control Sample 

EPA 3520C 
8270C SIM 

Lah Code 

K2107633-001 
K2107633-002 
KWGOl 06836-4 
K2107630-005 
KWG0106836-1 
KWG0106836-2 
KWG0106836-3 

. -

Surl 

62 
59 
74 
64 
64 
63 
61 

... . — 

Sur2 

67 
70 
86 
75 
75 
72 
76 

Sur3 

63 
70 
86 
77 
67 
63 
67 

Units: PERCENT 
Level: Low 

Surrogate Recovery Control Limits (%) 

Surl = Fluorcne-dlO 
Sur2 = Fluoranthene-dlO 
Sur3 = Terphenyl-d 14 

31-97 
31-113 
30-115 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a ponnd (#) indicate the control criteria is not applicable. 

Printed: 10/25/2001 12:58:58 Form 2A - Organic 
Superset Reference: RR 12259 

0OU33 
Page 1 of 1 

SCHNOOI 95951 



Client: 
Project: 
Sample Matrbt: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

URS Corporation 
PEO 
Water 

ServiceRequest: K2107633 
Date Extracted: 10/15/2001 
DateAnaiyzed: 10/23/2001 

Matrix Spike/Duplicate Matrix Spike Summary 
Polynuclear Aromatic Hydrocarbons 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Batch QC 
K2107630-005 

EPA3520C 
8270C SIM 

Sample 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Batch QCMS 
KWG0106836-1 

Result 

2.59 
3.23 
3.15 
2.88 
3.03 
3.19 
3.22 
3.46 
3.66 
3.67 
3.78 
3.63 
3.92 
3.96 
4.06 
3.76 
4.21 
3,93 

Matrbt Spike 

Expected 

5.00 
5,00 
5,00 
5.00 
5.00 
5.00 
5.00 
5,00 
5,00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

%Rec 

52 
65 
63 
58 
61 
64 
64 
69 
73 
73 
76 
73 
78 
79 
81 
75 
84 
79 

Batch QCDMS 
KWG0106836-2 

Units: 
Basis: 

Level: 
Extraction Lot: 

Duplicate Matrix SpUce 

Result 

2.88 
3.55 
3.24 
3.00 
3.08 
3.18 
3,18 
3.41 
3,56 
3,60 
3.60 
3.52 
3,71 
4.11 
3.87 
3.25 
3.85 
3.76 

Expected 

5,00 
5,00 
5.00 
5.00 
5,00 
5,00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5,00 
5.00 
5.00 
5.00 
5.00 
5,00 

%Rec 

58 
71 
65 
60 
62 
64 
64 
68 
71 
72 
72 
70 
74 
82 
77 
65 
77 
75 

%Rec 
Limits 

45-135 
45-135 
45-135 
28-151 
45-135 
45-135 
45-135 
45-135 
45-135 
31-124 
45-135 
45-135 
45-135 
45-135 
45-140 
45-135 
45-135 
45-135 

ug/L 
NA 

Low 
KWG0106836 

RPD 

11 
9 
3 
4 
2 
0 
1 
I 
3 
2 
5 
3 
6 
4 
5 
15 
9 
4 

RPD 
Limit 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Results flagged with an asterisk (*) indicate values outside control criteria. 
Results flagged with a pound (#) indicate the control criteria is not appUcable. 
Percent recoveries and relative percent differences (RPD) are detemiined by the software using values in the calculation wbich have not been rounded. n 1)0 3 4 

Printed: 10/25/2001 12:59:00 Form 3A - Organic 
SuperSetReference: RRI2259 

Page 1 of 1 

SCHNOOI 95952 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrbt: 

URS Corporation 
PEO 
Water 

Service Request: K2107633 
Date Extracted: 10/15/2001 
DateAnaiyzed: 10/23/2001 

Lab Control Spike Summary 
Polynuclear Aromatic Hydrocarbons 

Extraction Method: EPA 3520C 
Analysis Method: 8270C SIM 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluDranthene 
Benzo(a)pyrene 
lndeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Lab Control Sampl 
KWG0I06836-3 

Lab Control Spik( 

Result 

1.56 
1.95 
1.71 
1.59 
1.64 
1.69 
1.72 
1.83 
2.00 
2.02 
2.08 
2.01 
2.15 
2.24 
2.20 
2.10 
2.35 
2.17 

Expected 

2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2,50 
2,50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2,50 

a 

1 

%Rec 

63 
78 
68 
63 
65 
67 
69 
73 
80 
81 
83 
80 
86 
90 
88 
84 
94 
87 

% R p r 
rvx\^\. 

Linuts 
37-100 
46-105 
45-111 
44-109 
48-112 
52-112 
62-111 
57-112 
68-118 
55-128 
62-124 
66-121 
45-141 
49-144 
45-137 
33-153 
42-152 
37-136 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWGO 106836 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which bave not been rounded. 

Printed: 10/25/2001 12:59:01 Form 3C - Organic 

' • iMj35 

Page I of 1 
Superset Reference: RRI2259 
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IN THS CIRCUIT COURT OP THE STATE OF OREGON 

POR THB COUNTY OP MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff, 

5 
V. 

6 
SCHNITZER INVESTMENT CORP., 

7 a corporation, and PALMCO, INC., 
a corporation, 

8 
Defendants . 

9 
BELL OIL TERMINAL CO., 

10 a corporation. 
n 
12 

Plaintiff, 

V. 

\ i SCHNITZER INVESTMENT CORP., 
a corprrat*.on, and PALMCO, INC., 

14 a corporation. 

15 Defendants. 

\n 
31} 

No. 417-498 

AFFIDAVIT OP KENNETH M. NOVACK 

16 SCHNITZER INVESTMENT CORP., 
a corporation, 

I? 
Plaintiff, 

IH 
V. 

1'̂  
BELL OIL TERMINAL CO., NORTHWEST 

20 TERMINAL CORPORATION and TIME 
OIL CO., 

:i 
Defendants. 

22 

2J STATE OP OREGON ) 

24 Coutity of Multnoinah ) 

1$ I , KENNETH N. NOVACK, ba inq f i r t t duly swom depose and 

2(t s t a t o as fo l lowst 

Pn*"! - AFFIDAVIT OF KENNETH M. NOVACK 

No. 414-659 

No. 414-660 
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j 1. I am a Vice President of Schnitzer Investment Corp. 

2 and I make this affidavit in support of defendant Schnitzer Investment 

3 Corp.'s Motion for Summary Judgment in the within captioned ("Pipeline") 

4 c a s e . 

5 2 . Th is d e f e n d a n t ' s F i r s t Af f i rma t ive Defense a t t h i s s t a g e 

b in t h e p roceed ings has been shovn t o be t r u e and c o r r e c t , and I b e l i e v e 

7 t h e r e i s no q u e s t i o n of f a c t remain ing t o be de te rmined . S c h n i t z e r 

H Investment Corp . has occupied the p r o p e r t y on which the c la imed e a s e -

q ment i s s t a t e d in p l a i n t i f f ' s compla in t t o remain for wel l over ten 

10 y e a r s , and has t r e a t e d such p r o p e r t y as i t s own p r o p e r t y , f r e e of any 

11 c l a im of easement by p l a i n t i f f . 

12 3 . I t i a moat c l e a r l y e v i d e n t from the d e p o a l t i o n of 

.1 Newton Losh, Vice P r e s i d e n t of p l a i n t i f f B e l l Oi l Tenninal C o . , t h a t 

14 t h o p i p c l l n e which was t o r n up by t h i r d p a r t i e s in Apr i l of 1973 had 

1$ not been used by Be l l O i l o r i t s a s s o c i a t e d companies, Northwest 

16 Tormlnal and Time O i l , for many y e a r s , i f a t a l l . The p i p e l i n e led 

P t o an o ld dock c o n s t r u c t e d by Del l Oi l in 1953, which wel l before 1973 

IH had become flo d i l a p i d a t e d from non-uso as to be non-uscable by o i l 

!•) t a n k o r s . In tho moantlmo. Bol l O i l , Northwest Terminal and Timo O i l , 

i5« 
i[*S 20a common c o r p o r a t e g roup ing , had r e h a b i l i t a t e d , in approximate ly 1970, 
• ! -
IJJ 21 a dock at thoir adjacent Northwest Terminal docking facilities, and 
\ ^ i 22 had routod all of thoir pipeline traffic to this reconstructed and 111 
*:" 2.1 larger, dock. Thus, in placo of tho ono old ten-inch pipeline which 

24 had at ono tlmo connectod Boll Oil to the abandoned Doll Oil dock, 

25thoro woro now throo oight-inch pipelines going to the now and rocon-

l6Htructod Northwest Terminal dock. It is established by Mr. Losh that 

Pafr2 - AFFIDAVIT OF KENNETH M. JWVACK 
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, the ten-inch pipelino has never been used since the throe eight-

2 ir.ch pipelines were put into operation. In short, plaintiff has 

3 effectively abandoned both thp pipeline and the attendant pipeline 

4 easement aince shortly aftor ita conatruction in 1953. 

5 4. Deaplte the obvious abandonment and lack of interest 

6 in these faciiitiea denonatrated by the Leah deposition, and the 

7 merits of Schnitzer Investment Corp.'s and Palmco's position, tiiis 

H defendant has in the past stated its willingness, and again states 

9 it.s willingness, to provide an alternate easement along rthe same 

10 route that Mr. Zarosinski, Palmco's engi.ncer, presented to plaintiff 

11 in May of 1973, and to put into place a ten-inch pipeline to the 

12 samo stpecifications as the earlier pipeline. 

M 5. The affidavit of Donald J. Zarosinski, consulting 

, engineer, filed herein amply demonstrates the complete absence of 

\*. any intentional tort in the rcmoval of p.'peline in April of 197 3, and 

16 that in fact it was struck by accident by an employee of a subcontractor 

V o i an indopondont goneral contractor, C. Norman Peterson & Co., which 

iH in turn dealt at arm's length with defendant Palmco in sito-cloaring 

f and preparation of a taitk farm. 

20 fl. AH aLove demonstratod, th«ro aro no viable issues to 

21 bo litigatod in this caao. 

2.< 

24 

25 1 9 7 6 . 

T ^ 
SUBSCRIBED AND SWORN t o b e f o r e mo t h i s _^ day of A p r i l . 

•<' 3 - AFFIDAVIT OP KENNETH 
M. NOVACK 

NoCary Public for drogon 
Hy^Conanitsion expirea 7- f • / • .^j 
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Exhibit A 

IN THE CIRCUIT COURT OP THE STATE OF OREGON 

POR THE COUNTY OF MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff, 

5 
V. 

6 
SCHNITZER INVESTMENT CORP., 

"'a corporation, and PALMCO, INC., 
a corporation, 

H 
Defendants. 

No. 414-659 

AFFIDAVIT OF DONALD J. ZAROSINSKI 

10 STATE OF OREGON ) 
) sa. 

.'5 

SI • 

{Sot 

h i \ 
• t ' * i 

11 County of Multnomah ) 

12 I, DONALD J. ZAROSINSKI« being first duly sworn do depose 

l-̂ and state as followsi 

I-* 1. Zarosinski-Tatone Engineers, Inc., of which I am 

"president, acted as engineer for Palmco, Inc. in the field construc-

"•tion project involved on a certain portion of the International 

'^Terminals site leased by Palmco from Schnitzer Industries for the 

"^purpose of building an oil storage tank farm and related structures. 

'' 2. C. Norman Peterson Co. obtained tho construction 

-"contract for his )ob, and site preparation commenced approximately 

•'April I, 1973. 

3. Prior to commencement of nite work, 1 examined with 

••*tho contractor's roprosontativos the construction site to determine 

*'*thp existence, if any, of sub-surface and othor problems All piping 

^'ousorvod was assumod to be remnants of World War II shipyard dayn. 

•'^horo was no indication of any operative pipelino oorvin > plaintiff, 

•"•••l - AFFIDAVIT OF DONALD J. ZAROSINSKI 
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I 

.1 

I which is the subject of this suit. 

/ 4. It was my understanding that the site had underlain 

3 a World War II ahipyard, which had been abandoned for some years. 

4 It was assumed that there would be a considerable amount of 

5 abandoned foundation, pipes and almilar objects within the job site, 

6 as In fact occurred. 

7 5. There waa also a dilapidated and apparently abandoned 

H dock directly off-ahore from the job aite; vrhich was to bc razed as 

9part of the construction project, and a new d<x:k constructed. 

10 6. Possibly one week after construction commenced, I 

il visited the job site, and saw numerous pieces of pipe, one of which 

I2wa3 a 10 inch diametf>r pipe. All of this pipe had b*'on shoved out 

Ijof the excavation and piled on tho bank. I was not alarmed because 

]we had anticipated encountering pipe left from the days of the 

15 shipyard. 

16 7. The pipe was obviously abandoned, and of course went 

|7to tho broken down dock to which I above referred. I have been 

IHddvisoa that Mr. Moschetti, job foreman for tho contractor, saw 

P'-scime" oil leak therofrom, but 1 myself saw nothing. Certainly any 

20oil proRcnt would havo boen in very small amount, and quickly absorbed 

21 by tho nand. 

22 ft. Somo days thereafter I was informod this pipe belonged 

2-̂ to Timo Oil. Tho pipe thus far removed was then stacked awaiting 

-•*di,»tormination from the Time people aa what they would wish dono 

-*wlth it. 

•f* 9. Several woeks later Grove Bryant and mysolf visited 

]l<7 - AFFIDAVIT OF DONALD J. ZAROSINSKI 
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• *! 1 = 

f c ^ 
SUBSCRIBED AND SWORN to befoxe mî  t h ^ 18th day of March, 

My Commiaaion expirea " 7 / ^ / 7 1 ^ 

1 Mr. Ljah with a drawing indicating a new route for the pipeline. 

2 Mr. Lesh thought that this aolution would be eatlafactory, but did 

3 not want to make any commitment. 

4 

5 

6 

71976. 

8 

9 

10 

11 

12 

11 

14 

15 

16 

17 

IH 

19 

20 

21 

24 

25 

26 

Pa(r 3 AFFIDAVIT OF DONALD J. ZAROSINSKI 
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m' 
Exhibits ' 

IN THE CIRCUIT COURT OP THE STATE OF OREGON 

FOR THB COUNTY OP MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff, 

S 
V. 

6 
SCHNITZER INVESTHENT CORP.« 

7 a corporation, and PALMCO, INC., 
a corporation, 

8 
Defendemta. 

9 
BELL OIL TERMINAL CO., 

10 a corporation. 

11 

12 

Plaintiff, 

V. 

13 SCHNITZER INVESTMENT CORP., 
a corporation/ and PALMCO, INC., 

14 a corporation* 

15 Defendants. 

16SCHNITSER INVESTMENT CORP., 
a corporation. 

Plaintiff, 

V. 

1 • • « 
!•• • 
* • t « 
'OS" 

hu 

No .1414-659 

r " 
I • 

n 

I 
— I 

;2 

No. 414-660 

NO. 417-498 

MEMORANDUM IN SUPPORT OF DEFENDANT 
SCHNITZER INVESTMENT CORP.'S MOTION 
POR SUMMARY JUDGMENT 

17 

IR 

19 
BELL OIL TERMINAL CO., NORTHWEST 

20 TERMINAL CORPORATION and TIME 
OIL CO., 

21 
Defendants. 

22 

23 Schnitzer Inveatment Corp. hao moved for aumnary judgment 

24 in the within cauae becauao there aro no triable faauea of fact aa to 

25piaintiff'a complaint herein. The complaint aeeka a decree which in 

26the alternative requesta that dofendanta "grant tho plaintiff an 

Pifrl - MEMORANDUM IN SUPPORT OP DEPENDANT SCHNITZER INVESTMENT CORP.'S 
MOTION POR SUMMARY JUDGMENT 
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,«5 

1 alternative easement across defendant's property", which is for the 

2 purposo of carrying gaaoline, oil tmd aliied petroleum products and 

3 molasses and vegetable oils. Without waiving ita legal position or 

4 rights at trial of thia caae, Schnitzer Inveatment Corp. c:onfirms 

5 ita paat willingneaa to grant auch an eaaeioent. (Affidavit of 

6 Kenneth M. Novack.) In addition, although the prayer does not 

7 request aame, Schnitzer Investinent Corp. will install within the 

8 alternative eaaeaont a ten-inch schedule 40 pipeline of aimilar 

9 specificationa to that removed in 1973 by a sub-contractor for C. 

10 Norman Peterson Co. 

11 Plaintiff's complaint asks for certain specified damages 

12 instant to its requeat for equitable relief. With this offer by 

13 Schnitzer Investment Corp., together with a review of the affidavits 

14 submitted in connection with this defendant's Motion for Summary Judg-

15 ment, and particularly the Novack affidavit and that of Palmco's con-

16 suiting engineer, Donald J. Zarosinski, together with the deposition 

17 of plaintiff's vice-president, Newton P. Lesh, there should be as a 

18matter of law no basis for a claim of damagea instant to tho equitable 

19 prayer. 

|«'. 20 The complaint aeeka damages for loss of use of the "Bell 
'5S-1* 

t a i l 21011" property which connected to the pipeline and eaaement. However, 
ijo; 
I ' i i l 22Mr. Losh in his depoaition indicates that the Northweat Terminal dock h'A 
»9 J i <s;3 23to which throo eight-inch plpelinea now connect from the "Bell Oil* 

ii 
24property waa reconatructed for auch uao in 1970 (deposition p.54, 56. 

2514). Tho aubject ten-inch pipelino haa not beon uaod aince that date. 

26 At page 3 31 
Page 2 - MEMORANDUM XN SUPPORT OP DEPENDANT SCHNITZER INVESTMENT CORP.'S 

MOTION POR SUMMARY JUDGMENT 
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"Q. Have you had any occaaion that you can 
recall aince the pipelinea you described 
that were built between Bell and Northweat 
Terminal were built, to use the pipeline 
which waa razed? 

"A. No. I don't recall of any." 

In other vorda, there haa been no loaa of uae to auatain 

6 any damagea, and the three eight-inch pipelinea have handled all the 

7 product flowing from the Bell Oil Teminal elsewhere aince the date 

8 they were inatalled. Thua there haa been no diminution of the Bell 

9 Oil property either. At page 45t ' 

10 "Q. Now ao far aa you can tell aitting here 
today, I believe you already told roe that 

11 you have had no occaaion to uae thia pipe
line aince thia new pipe waa put in between 

12 the Bell Oil atorage tank and the Northwest 
tank; ia that correct? 

13 

14 
'A. That'a right. 

- I 'Q. All right. Have you had any - - haa the - -
15 aince 1973, haa the complex of theae pipea 

that we've juat talked about been able tr 
16 aorvloe the diacharge and the putting back 

onto tho water of the petrcloum producta? 

*A. Yes, they have." 
17 

18 

19 Mr. Leah had no conception of what putting in the ten-

* l \ ' l 20 inch pipeline had coat (p. 24)* Ua further atated at page 221 

"O* Whot In your oonpany* at thia time would be 
•«i«; the knowledgabia paraon to talk to about 
m i l 22 tha datailB of thia pipalinai how It waa built and when, ato.? 

r*iit 23 
I } : "A. (Pauaa) Oh, X don't know. That waa 20 yeari^ 24 » 9 0 , Xt would ba pretty hard to find anybody 

that remeinbora all tha detaila of the con-
35 struction of it now. 

26 "0. All right. What kind of recorda, if you know 

Page 3 - MEMORANDUM IN SUPPORT OP DEPENDANT SCHNITZER INVESTMENT CORP.'S 
MOTION POR SUMMARY JUDGMENT 

SCHN00196207 



1 do you have in relation to that pipeline? 

2 "A. (Pauae) Well, we know where it waa built. 
You can go down there today and look it, 

3 where it*a above-ground. 

4 MR. NEIL: I think, he wanta to know, do you 
have any drawinga or apecificationa or contract 

5 for conatruction? 

6 THE WITNESSt I don't believe we would have 
after 20 years, no." 

7 

H In fact, so peripheral to plaintiff's operation was this 

9 abandoned pipeline and easement that there is substantial doubt that 

10 plaintiff in filing this suit ever even really wanted the pipeline 

11 and easement whose restoration is proffered through the affidavit 

of Mr. Novack to be restored. At page 92 of the Lesh deposition: 

I.) "Q. And there is pipeline t..ere, currently? 

14 "A. Palmco has some pipelines, etc. 

15 MR. NEILt The original pipeline was taken 
out. 

16 

r 
IH 

BY MR. PCTERMANt 

*U. Thu original wau taken out? 

'A. Yos. 
: 19 
l i "w* Was that 'liHpoBod of in tho same mannor as 
i l 20 the pipeline that was buried? 

I! 
II 21 "A. No. I imagine they ati11 havo it ovor there 
H *' Palmco. 1 told them to koep it over there 

in case wo wanted to put it iiiT'' (Emphasis 
supplied) 

24 Tho Court is awaro that there are two other cases ccnsoli-

Idatod with the aubject caae, one by the present plaintiff for damages 

26rosult>ng fron alleged loss of use of tho abandoned lie 11 Oil Company 

P»«i'4 - W.MOPAHOUM IN SUPPORT OF DEFENDAin* SCHNITZER INVESTMENT CORP. S 
MOTION FOR SUMMARY JUtWMENT 
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•\do':k, and another by Schnitzer Investment Corp. seeking to quiet 

2 title in a number of respects as to the contiguous properties of 

3 plaint iff herein and Schnitzer Investment Corp. and its lessee, 

4 Palmco, and associated trespass claim against plaintiff and Its 

5 associated corapanies for continually permitting overhanging of 

6 visiting tankers ao aa to interfere with Schnitzer*a and Palmco's 

7 right to use their own dock facilities. In view of Mr. Leah's 

K iieposition testimony, the Court may wonder why the preaent suit 

9 vas brought, and it is thia defentiiant'a contention that it is 

in sinply a lever to force the overhanging by ships serving the Bell 

11 ̂ roup of companies into the Palmco dock's area of service. 

12 It is thij defendant's position that there is no viable 

1.1 cause stated in the present suit and that summary judgment should 

* lay. j 

DATED this 7th day of April, 1976. j 
'1 ! 

BRUCE M/ I:ALL 

# . 
t s 
i I 
P « : 

!? • 
} 

> • 

M 

15 

16 

I " 

IH 

l'> 

:o 

21 

• • 

< 1 

24 

2* 

26 

L 
/^ttorney for Defendant Schnitzer 
Investment Corp. 

'»r5 - MEMORANDUM IN SUPPOIf OF DEFENDANT SCHHITZER INVEPTMENT CORP.'S 
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te?!^;* M / -
;2.S,yc/ 

.Vp. .*-» • 

'fcf-: 

.fc 
.Ml«-

• • • - s - .^v 
<^i»^' 

iv(p<^«j-^' 
IN,THiB CIRCUIT COURT OF Tiff STATB OF OR|Cyi)[j^ . |^ pg ^ u ^ 

"Vjr .̂• FOR THF COUNTY OF MULTNOMAH 

§. 3 BELL OIL TERMINAL CO., 

W •••;5.|«>TPaTation-.^'.:;. -.v/. 

p - • ̂ ' f -^'plaintiff," 

••••^^fei 

u 

No. 
w ̂ .rv. Â 
^ 6 SCHNITZERINVEST̂ ENT CORP., 
M a corporation,^|n4;v 
l ; ^ - 7 ; PALMCO, • J N C . V - i * ^ - ' 

. i ; ^ ^ l a l ^ | ^ I l g g e » : : h 

KIUNOFEB; 
^ StBCOaECTEpD 

• : • . • • • : • 1 • * • : . • J . . ••• ''Til 

.' . . 4 - .• • ' v K ' - ' '•••.•-

- t « ^ • ; •tO--:-V .. • % . • 

•,..uSc^.; 

* * * ' i ^ h ' 

is:o> 
?WVi;^. ^c' ''.: '• •̂ '̂ '" •.'' '' •': 

That at all times mnterial heroin plaintiff, defendant 

13 Schnitser luvestment Corp. (herainafter "Schnl'r.ter") and defendant 

14 Pnlnco, Inc. wore and now are Oregon corporations. 

15 n-

16 At all times material herein defendant Schnltter was and 

; 17 now Is thc owner and Lessor and defendant Palmco, Inc. was and -.tow 

H 18 is the Lessee of the real proporty. situated in Section 35, Township 
f •'•-'•' 

p . 19 2North, Range 1 West of the K.M., M\4tnomah County, Orogon, adjoining 
m. • ' ' • " ^ - • . 

I 20 tho property of plaintiff hereinafter described in Paragraph III on 

21 the West. 

III. 

23 At all times material herein, plaintiff was and now is the 

24 ownet of the followinfr described real property situated In Multnomah 

25 Oounty, Orcgon: 

26 ///// 

Page 1 - COMPLAINT 

P^$^:' 

r 

?• 2 2 

if^:^ 
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r̂ f 

l.e Beginning at a point in Sectioi: 35, 
Township 2 North of Range 1 West of tho 

2 WiUamette Meridian, at the .Southwest 
corner of the Willian Gatton Donation 

1 Lond Claim: thence North 59*29'35" East 
5 70.52 feet; thenea North 0*3'.^" Tast 

l 1826.10 feet; thence North 89*56'57" 
West 1403.15 feet to a boat <plko i-

S pavement: thence North 0*4'4«'' Easr 
313.53 feet to a galvanized spike in 

J pavement, being the Northwest corner of 
the tract of lanJ conveyed to the 

i California Containor Corporation, a 
Delaware corporation; by doed recorded 

\ June 1, 1950 in PsDeed Book 1408 at page 
125; thence North 67*35U8" East 213.99 

il feet to a nail in the center of spur track; 
X S : . (k%l̂ f̂ <' due South 2Ul|ij0it to a spike in 
j i fv papjaent, and txiaftl̂ pf̂ tntEiqif beginning; • 
^ T If theace due NortKf|l|^W^ff©et; to a p 

thence North 89*sltl5'aw|jit, 579.18 feet 
to a point; thence South 2^9.81 feet to a 

' spike In the North line, of the tract 
leased to American Chemical Corporation, 

5 a Delaware corporation, by Instrument re
corded March 11, 1952 in PsDceH Book 1525 

i at poge 482; ther.ce South fi9°21' East 
26.10 feet along said North line to an 

'» Iron bar which is the Northeast corner of 
said leased tract: thence South O'SO' West 

' 188,56 feet to an iron pipe; thence South 
89*58' East 553.0« feet to the true point 

* of beginning.*•*•* 

\ IV. 

I At all times material herein pjnintifl" was anJ now i .•< 

) the owner of a non*oxcliislve underground enr.emont, ten feet In 

I width, across t;.'> property of defendant referred to in Parajirnpli II, 

I for the purpose of mointalnlnp; a pipeline to carry gasoline, oil 

1 ond allied petroleum prv.luct" and molasses and vegetable oils to 

\ and from plaintiff's real pieperty described l.n Porograph III, the 

i southerly line of said ton-foot strip being des«:rlhed os follows: 

i ///// 

^g« : - COflPLAiNT 
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1 Beginning at a point on the Westerly 
boundary of the real property of plaintiff 

2 described in Paragraph III which is 229.81 
feet south of the northwesterly corner of 

3 - - - ŷ  said real property;4thence North 89*21* 
West, 324.7 feet to a point; thence South 
6S,'30' West, I27^&^.feet across a 40 foot 

Jl 

13 

H 

IU 

blacktop pavement t ' t o^ the edge of the bank 
. i * 

'^f hlarkton navumAnftl .%aAthe eJo« of the bank ^-
ofithe Willamette River^and the beginning of 

*^ ^ thei^approach runwayste'Kthe river moorage, and 
thence to the Harborline .^adjacent to said 
property.***''-;.Js • f:;%j'•'::•' .̂ r . 

^ • . ; 

'̂ff 

8 V. * . 

9 Until the wrongful acts of defendants hereinafter described, 

Vii plaintiff hod constructed and maintained on the aforesaid easement a 

ten inch pipeline for the purpose of carrying the liquids described 

1^ in Paragraph IV. 
VI. 

In April 1973, defendants caused plaintiff's pipeline loca

ted on the casement aforesaid to be torn up and removed and defendants 

caused large tanks forstorage of liquids to be constructed over and 

upon sold easement, thereby permanently obstructing the easement and 

î^ depriving plaintiff of the use and benefit of said easement and the 

18 pipeline situated thereon. 

1» VII. 

2'̂  As 0 direct and proximate result of the conduct of defen* 

21 dants aforesaid, pliilntlff has been damaged in tlie amount of $50,000 

*̂ '̂  for destruction of Its pipeline and loss of use of the easement, and 

-'̂  plaintiff has been damaged in the further amount of $600,000 in dlml-

'̂ ^ nution of the value of its property described In Paragraph III of the 

25 Complaint by reason of the interference with tho easemont and destruc-

2(i tion of the pipeline as aforesaid, 

Psge 3 - COMPLAINT 
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1 VIII. 

2 Defendants have failed and refused to cease their obstruc-

3 tion of and interference with plaintiff's use of its easement as 

4 aforesaid, and have failed to grant plaintiff any alternative ease* 

x^ ment, and defendants will continue to do so unless enjoined by this 

'6 Court. 

7 WliEREFORB, plaintiff prays for a decree: 

8 1) Permanently enjoining defendants of continuing to 

9 obstruct plaintiff's easement described in the Complaint and requlr-

i() Ing defendants either to remove tho present obstructions or to grant 

11 to plaintiff an alternative easement across defendants* property for 

5-̂  the purpose described in the original easement.; 

il̂  2) Awarding to plaintiff damages against defendants, and 

}^ each of them, in the amount of $650,000; and 

:̂^ ^ 3) Awarding to plaintiff its costs and disbursements and 

IG 
- , * • ^ j ^ . , 

such other relief as. may be proper and* just. 

n NKITB ̂  SOUTHWELL 
2400 S.W. Fourth Avenue 

18 Portland, Oregon 97201 

19 
LINDSAY, NAHSTOLL, HART, DAFOE 

20 ^ KRAUSE 

21 

22 ^^rarl R. Neil 
'clj_ K J < J 

24 

•JT) 

Attorneys for P la in t i f f 

26 

P«g« I - COMPLAINT 
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I 

I 

4 

S 

6 

-%: • V i ., j .^ i " ^ i ^ J X ^ " ' .. 
J 

^^^^•.- ' i 
IN THE CIRCUIT COURT OF THE SIATE .OrOfiECON ^^Q « 

2 FOR TKE COUNTY OP MULTNOid^t i - - ' 

3 BELL OIL TERMINAL CO. , 
0 corporation, 

PlciintAff, 
No. 414659 

MOTION AND POINTS AND AUTHORITIES 
SCHNITZER INVESTMENT CORP., 

7 a corporation! and PALMCO, 
Ê  INC., a corporation, 

8 
Defendants. 

V. 9 

10 Defendant, Schnitzer Investment Corp., moves for 

11 on Order r a followat 

12 r (̂^ 1. Requiring plaintiff to mako moro definite and 

1̂  certain paragraph VII of ita Complaint reading in part aa 

14 followai 

15 "Aa a direct and proximate result of 
the conduct of defendanta aforeaaid, plaintiff 

1" haa beon damaged in the amount of $50,000 for 
I dostruction of ita pipeline and loas of uae of 

•' eaaement.'' 
;' , . • • • ^ * - ' : . • - • • • ' • ' • / • / ^ • • • ^ . 

I" by specifying vhat portion of a $50,000 loas is claimed for 

1̂  destruction of ita pipeline and what portion of ita $50,000 loaa 

il 20 lg claimed for loas of uae of the enaoment* 

21 ^ / O 2* Requiring plaintiff to make more definite and 

22 certain paragraph Vlt of ita complaint at lines 22 through 24 
2^ readings 

24 "And ]>lolntiCf has been damaged in the 
further ainount of K600#000 in diminution of the 

25 value of ita property deacribed in paragraph lit." 

2* by stating the value of the propertv inunediately before and 

''8' 1 - MOTION AND P0XST8 AND AUTK0RITXB8 

.H 
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• ' • j ^ i ^ . 

: * ' ^ . • 

'ife 

^ J r -

9iil 

llli 

I immediately after the dimageaciaimed to have been done to 

' ' • • • f i i ^ f C , . ? ' : ' -̂- • • - ' 

|{»t|m\^ defendant reliea on ORS 

5 

6 

7 

8 

9 

10 

I t 

12 

13 

14 

IS 

16 

,rM- "•!? 

2 4 i t by defendant. 

^ «--lm&ii©«PPort:-of 

^W ^̂ 1 DATED thla^ 28th dâ  ^pril>^1975 

T - ^ ^ -

BMJCE'M. H; 
f-^ttorneya Of^ttorneya for Defendant 

Schnitzer Inveatment Corp. 

••0&:x.' '" ' 
• ' • \ M ^ , ;•?:: 

: : / ; i ^ 

POINTS AND AUTHORITIES 

Measure of Damageai 

The meaaure of damagea for injury to proporty ia the 

difference between -its value immediately before and immediately after 

tho injury, and auch damages ahould be pleaded specially so aa to 

17 appriae defendant of the claimed value of the property prior to 

]g and subaequent to the. injury. 

19 Croaa^ et ux v. Harris, 230 Or 398, 406 (1962)t 

20 Bather v. Qiaconi, 110 Or 433, 443, citing Doae v. 

21 Tooze, 37 Or 13, 16t 

22 "General damages are auch aa a party neceaaarily 
auataina from the wrong ofwhich he complaina, and 

23 auch aa the law preaumea would inevitably result 
from the act or omiaaion of the adverae party causing 

24 tho injury* and are recoverable under an averment in 
the complaint of plaintiff'a pecuniary loaa, without 

2$ atatlng their particular nature. ** Special damagea, 
however* do not necetiarily reault from the wrongful 

26 eet or omiaaion of the adverae party, but are auch 
aa may flow from them •• a natural and proximate 

Ps|S 2 - MOTXONAND POINTS AND A U I M O M m S - V ^ \., 
!^-,& ' rpii 
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iil 

1 conaequence, caused by hia negligence or designt 
and, aa the law doea not preaume that auch an 

2 effect will Inevitably follow, it ia incumbent upon 
the plaintiff to allege apeoifically in the complairt 

i the facta conatituting hia apecial damagea, in order 
that the adverae party nay have notice thereof, and 

4 be prepared for trial.* Doae v. Toose, 37 Or 13, 16 
(60 P 380). ""̂  

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

••••i^v.- -, :»fj 

17 -'f- . 

18 

19 
M l 20 
il! 

I 22 
23 

24 

2S 

26 

Paft 3 - MOTION AND POINTS AND AUTBORXTXBS 
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1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

19 

13 

U 

IS 

16 

\1 

18 

Ml »̂  

ffl " 
20 

IN THE CIRCUIT COURT OP THB STAfB OP OREGON 

FOR THE COUNTY OP MULTNOMAH 
y 

No. 414 659 ': 

MOTION TO MAKE 
MORE DEFINITE AND CERTf.IN • 

BELL OIL TERMINAL CO., 
a corporation. 

Plaintiff, 

V. 

SCHNITZER INVESTMENT CORP., 
a corporation, and 
PALMCO, IMC, a corporation. 

Defendants. 

DoTeinddnt, Palmco, Inc. moves thia Court for an Order 

rrt(ulrl:t>4 plaintiff to mako ita complaint more definite and 

cortAtn by descrILing the baaia for its alleged damages of 

S'̂ 0,000 f̂ r doNtructlon of its pipeline and loss of use of 

/in nĵ 5<im«<i.t 4nd for ddmages of $600,000 for thc diminution of 

Ita property valjc as alleged in paragr.^ph VII of its complaint. 

POINTS AND AUTHORITIES 

Thin motion la baaad on ORS 16.110 

RIVES, BONYHADI & DRUMMOND 

Mark H. Peterman ^ 
Of Attorneya for Defendant, 

Palmco, Inc. 

23 

24 

2S 

36 

Pags 
MOTION TO MAKE MORE 
DEFINITE AND CERTMN 

SCHNOOI 96262 



• 

mVXi5 m 969 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

BELL OIL TER.MINAL CO. , 
a corporation. 

IN THE CIRCUIT COURT OP THE STATE OF OREGON 

FOR THE COUNTY OP MULTNOMAH 

) 

Plaintiff, 

V. 

SCHNITZER INVESTMENT CORP., 
a. corporation, and 
PALMCO, INC., a corporation, 

Defendanta. 

No. 414 659 

ORDER 
CMTmOWlOURN^L 

This matter having been heard on defendant, Palmco, Inc.'a 

11 Motion to Make More Definite and Certain, plaintiff appearing 

12 by its attorney, Valerie Fisher, defendant Palmco, Inc. appear-

13 ing by its attorney, Mark H. Peterman, and defendant Schnitzer 

14 Investmont Corp.appearing by ita attorney, Bruce M. Hall, and 

15 the Court being fully adviaed. 

16 

17 

18 

!i<!20 

f Ml2i 

IT IS ORDERED that the Motion be allowed. 

Plaintiff shall have ten (10) days in which to plead further, 

DATED thia C day of Jun**, 1975. 

dlllto 
Judge, 

?&(M>:) 
. Olsen, Presiding 
cuit Court 

i 
fill" 
\ 23 

24 

25 

26 

Page ORDER 
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1 

2 

IN THE CIRCUIT COURT OF THE STATE OF OREGON 

FOR THE COUNTY OP MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff* 

S 
V. 

6 
SCHNITZwR INVESTMENT CORP., 

7 a corporatir r., and PALMCO, 
INC., a corporation, 

8 
Defendants. 

9 

NO. 414659 

OP.OER ON DEFENDANT SCHNITZER 
INVESTMENT CORP.'S MOTION 

to THIS MATTER coming on to be heard before the underalgned 

11 on lune 5, 1975, plaintiff appearing by Valerie D. Fisher of ita 

12 attorneya, and defendant Schnitser Investment Corp. appearing 

\i by Bruce M. Hall of its attorneya, the Court hearing the 

14 argument of counsel and being adviaed in the premises, 

15 IT IS HEREHY ORDERED that:paragraph 1 of defendant's 

16 motion is allowed and paragraph 2 of defendant'a motion is 

17 denied. Plaintiff is given ten daya in which to further plead. 

IS DATED this (g> day of June, 1975. 

19 

20 

21 
^ ^ 

. / 22 Presented by 

A HlUfeE'tf/^UgL* 
24 Of Attorneys for Defendant 

Schnitser Investment Corp. 
2S 
26 

P l f t l .. ORDER 

«,."»r**r-M»WI.* UN 
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? ' .,. I 

JI 

•j:» 

IN THE CIRCUIT COURT OF THE STATE OF ORECOfJ;̂ . fH •*' ''//^//^ 

rOR THE COUNTY OF MULTNOMAH . ̂  '. P , ^ ^ 

.1 BELL OIL TERMLVAL CO., A 
corporation. 

Plaintiff, 
r> ) Ho. 414-659 

vs. 
•'• ) AMENDED COMPLAINT 

SCILSITZER INVEST>fENT CORP., 
7 a corporation, and PALMCO, 

INC., a corporation, ) 

Defendants. 1 H 

9 

I" Plaintiff alleges: 

n ' I. ^ 

1- That at all times material herein plaintiff, defendant 

y-̂  Schnitser Investment Corp. (hereinafter "Schnltter") ond defendant 

li Palmco, Inc. were and now ore Oregon corporations. 

!•'• II. 

I'* At all times material herein defendant Schnitzer was 

'* and now is the ownor and Lessor and defendant Palmco, Inc. was 

• ''̂  and now Is the Lesseo of the real property situated In Section 

i ^ •' 35, Township 2 North, Range 1 West of the W.M., Multnomah County, 
5* • • . 
. ; • { : - " Oregon, adjoining the property of plaintiff hereinafter described 
1 MI S ^ \ U - ' In Porograph III on the Kest. 
V U ' ^ I I I . 

At all times material heroin, plaintiff was and now 

is the o>>-ner of the following described real property situated 

in Multnemah County, Oregon: 
21) 

• • t 

I'""" 1. AMENDED COMPLAINT 
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* ̂  

I 

I Beginning at a point in Section 35, Township 2 North 
of Range 1 Kest of the Willamette Meridian, at thc 

^ Southwest corner of the William Gatton Donation 
Land Claim; thence North S9»29'35" Eost 520.52 feot; 

•'< thence North 0*3'3" East 1826.10 feet; thence North 
89*56*57" West 1403.15 feet to a boat splice in pave-

I ment; thence North 0'4'48" East, 313.53 feet to a 
^ galvonised spike in pavement, being the Northwest 
*' corner of the tract of land conveyed to the California 

Container Corporation, a Delaware corporation; by 
deed recorded June 1, 1950 in PsDeed Book 1408 at 
page 125; thence North 67*33'18" East 213.99 feet 
to a nail in the center o£ spur track; thcncc due 
South 21.3 feet to a spike in pavement, and true 
point of beginning; thence due North 417.75 fcct 
to a point; thence North 89*52'IS" Kest, 579.18 feet 
to a point; thence South 229.81 fcet to a spike in 
the North line of the tract leased to American Chemical 

I" Corporation, a Delaware corporation, by instrument 
recorded March 11, 1952 in PsDeed Book 1525 at page 

'• 482; thence South 89*21' East 26.10 feet along said 
, North li.ic to an iron bar which is the Northeast 
'- corner of said leased tract; thcncc South 0*J9' West 

188.S6 feet to on iron pipe; thence South 89*58' 
'•' East 553.08 feet to the true point of beginning.***** 

»» IV. 

At all times material herein plaintiff was and now is 

the OMier of a non-exclusive underground easement, ten fcct in 

width, across the property of defendant referred to in Paragraph 

II, for the purpose of maintaining a pipeline to carry gasoline, 

oil and allied petroleum products ond molasses and vegetable oils 

to and from plaintiff's real property described In Paragraph III, 

the southerly line of sold ten-foot strip being described as follows 

Beginning at a point on .the Westerly boundary of thc 
.... real property of plaintiff described in Poragraph M I 

which is 229.81 feet south cf the northwesterly corner 
.,, of sold real property; thence North 89*21' west, .^:4.7 

feet to 0 point; thonce South 63*30' West, 127.5 fcet 
•*;, across 0 40 foot blacktop pavement, to the edge of 

the bank of the Willamette River and the beginning 
•Jt, of thc approach runway to the river moorage, and thcncc 

to the Harbor Line adjacent to said property.*** 
r«s«* .vMn.M>r;i) C O M P L A I N T 
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I Beginning at a point in Section 35, Township 2 North 
of Range 1 Kest of the Willamette Meridian, at thc 

'̂  Southwest corner of the William Gatton Donation 
Land Claim; thence North 59*29'35" East 520.52 feet; 

3 thence North 0*3'3" East 1826.10 feet; thence North 
89*56*57" West 1403.15 feet to a boat spike in pave-

•» ment; thence North 0*4US" Eaat, 313.53 feet to a 
^ galvanized spike in pavement, being the Northwest 
*' ' corner of the tract of land conveyed to the California 

Container Corporation, a Delaware corporation; by 
'* deed recorded June 1> 1950 in PsDeed Book 1408 at 

page 125; thence North 67*33'18" East 213.99 feet 
' to a noil in the center of spur track; thence due 

South 21.5 fcet to a spike in pavement, and true 
point of beginning; thence due North 417.75 feet 
to a point; thence North 89*52'15" West, 579.18 feet 
to a point; thcncc South 229.81 fcct to a spike in 
thc North line of thc tract leased to American Chemical 
Corporation, a Delaware corporation, by instrument 
recorded March 11, 1952 in PsDeea Book 1525 at page 
482; thence South 89*21' East 26.10 feet along said 
North line to an iron bar which is the Northeast 

'- corner of said leased tract; thence South 0*39' West 
188..-6 feet to an iron pipe; thence South 89*58' 
Iiast 553.08 feet to the true point of beginning.***** 

II 

t:'. 

II 

i:. 

It; 

17 

IH 

IV. 

At all times material herein plaintiff was and now is 

thc ov.-ncr of a non-exclusive underground casement, ten fcct in 

width, across thc property of defendant referred to in Paragraph 

II, for thc purpose of maintaining a pipeline to carry gasoline, 

\ oil and .illied petroleum products and molasses and vegetable oils 

!r* ~" to and from plaintiff's real property described in Paragraph III, 

the southcriy line of :.aid ten-foot strip being described as follows i!-^| 
•i " Beginning at a point on the Westerly boundary of thc 
' .,; real property of plaintiff described in Paragraph ill 

which is 229.81 feet south of the northwesterly corner 
.,, of sold real property;. thence North 89*21' West, 324.7 

feet to a point; thence South 63*30' West, 127.5 feet 
•i;, across a 40 foot blacktop pavement, to the edge of 

the bank of the Willomette River and the beginning 
•iij of the approach runway to the river moorage, and thence 

to the Harbor Line adjacent to sold property.*** 
I 'MHC 
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1 

2 

3 

•I 

I 

H 

<• 

10 

II 

V2 

V.i 

l l 

i:* 

It! 

17 

l i t 

'Jl 

If 
'22 

• j : ! 

I ' l 

'J'> 

L'l) 

V . 

Until the wrongful acts of defendants hereinafter des

cribed, plaintiff had constructed and maintained on the aforessid 

easement a ten Inch pipeline for the purpose of carrying the 

liquids desctibed in Paragraph IV. 

VI. 

In April, 1973, defendants caused plaintiff's pipeline 

located on thc casement aforesaid to be torn up and removed and 

defendants caused large tanks for storage of liquids to be con

structed over and upon said easement, thereby permanently ob

structing the easement and depriving plaintiff of the use and 

benefit of said easement and the pipeline situated thereon. 

VII. 

. As a direct and proximate result of the conduct of 

defendants aforesaid, plaintiff has been damaged in the amount 

of $25,000 for destruction of Its pipeline and $25,000 loss of 

use of the easement, and plaintiff has been damaged in the further 

amount of $600,000 in diminution of the value of its property 

described in Paragraph III of the Complaint by reason of the 

interference with the easement and destruction of the pipeline 

as aforesaid. 

VIII. 

Defendants have failed and refused to cease their 

obstruction of and interference with plaintiff's use of its 

casement as aforesaid, and hove failed to grant plaintiff any 

alternative easement, and defendants will continue to do so 

:i. /V-ILNDI:D COMPLAINT 
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1 

2 

3 

unless enjoined by this Court. 

WHEREFORE, plaintiff prays for a decree: 

HJy (1) Permanently enjoining defendants of continuing 

7 

.s 

;• 

ID 

11 

l-J 

i;t 

It 

l.'i 

17 

IH 

l!t 

> 

• 2 2 

2:{ 

21 

2'. 

21) 

Vug-

to obstruct plaintiff's easement described in the Amended Complaint 

and requiring defendants either to remove the present obstructions 

or to grant to plaintiff an alternative easement across defen

dants' property for the purpose described in the original easement; 

(2) Awarding to plaintiff damages against defendants, 

and each of them, in the amount of $650,000; and 

(3) Awarding to plaintiff its costs and disbursements 

and such other relief as may be proper and just. 

WHITE Q SOUTHWELL 
2400 S. W. Fourth Avenue 
Portland, Oregon 97201 

LINDSAY, NAHSTOLL, HART, DAFOE 5 KRAUSE 
,-7 

By ( ^<y A. .y4cif 
Carl R. Neil ^'^^ 
Attorneys for Plaintiff 

4. AMENDED COMPLAINT 
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•I 1 7 

IN THE CIRCUIT COURT OP THE STATE 6P' 6AE(5dN2 

FOR THE COUNTY OP MULTNOMAH- *-̂  

. - ' • ; • 

BELL OIL TERMINAL CO., a 
corporation. 

Plaintiff, 

V. 
6 

7 

8 

9 

ID 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

ms '̂ 
5 Hi 22 

\ t 23 

24 

25 

26 

Pige 

No. 414-659 

ANSWER 
SCHNITZER INVESTMENT CORP., 
a corporation, and PALMCO, 
INC., a corporation. 

Defendants. 

COMES NOW defendant Schnitzer Investment Corp. and 

for answer to the amended complaint of plaintiff herein pleads 

as follows: 

This answering defendant admits paragraphs I, II 

and III of said amended complaint. 

Thia answering defendant denies paragraphs IV and V, 

oxcopt to admit that at one time plaintiff was thc owner of a 

non-oxcIu.sive underground easement as described therein. 

This answering defendant denies paragraphs VI, VII 

<ind VIII of said amended complaint. 

FIRST AFFIRMATIVE DEFENSE 

Plaintiff has not maintained or used the subject 

non-oxclusivo underground easement for ovor ten years; has for 

ovor ton yoaro omployod alternate means and locations for trans

porting the products described in paragraphs IV and V of its 

amended complaint; has failod to pay taxea on such easements and 

has suffered conflicting and hostile uses thereof by plaintiff 

1 - ANSWER 
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I l is 
"Af 21 

1 and its assigns to those set forth in paragraphs IV and V of 

2 its amended complaint for over ten years; and has thereby 

3 manifested its intent to abandon aaid easement, and in fact 

4 has abandoned said easement. 

5 SECOND AFFIRMATIVE DEFENSE 

6 Defendant and its assigns have maintained, used 

7 and occupied exclusively the subject non-exclusive, underground 

8 casement hostilely to plaintiff and under claim of right 

9 continuously, openly, and notoriously for over ten years, and 

10 have caused to be built and continuously operated for the 

tl exclusive benefit of defendant and its assigns a large tank 

12 storage farm upon and undor the ground and way encompassed by 

13 said non-exclusive underground easement to which plaintiff now 

14 roakos claim; and adverse user and possession have thereby ripened 

15 in favor of defendant and its assigns and against plaintiff. 

16 FIRST COUNTERCLAIM 

17 Defendant realleges the matters contained in its 

18 first affirmative defense, and further alleges that plaintiff's 

19 claim threatens defendant's quiet enjoyment, and plaintiff 

:i 20 should bo enjoined from asserting said claim. 

SECOND COUNTERCLAIM 

i t ] 22 Defendant reallegus tho matters contained in its 
t i i 

! ' 23 second affirmative defense, and further alleges that plaintiff's 

24 claim threatens defendant's quiet onjoyment, and plaintiff 

25 should bc enjoined from asserting said claim. 

26 WHEREFORE, this answering defendant, having answered 

Page 2 - ANSWER 
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1 to tho Amended Complaint of plaintiff on file herein, prays that 

2 plaintiff take nothing thereby, that plaintiff's suit be dis-

3 missod, and for defendant's costs incurred herein. 

4 In addition, this answering defendant prays for a 

5 decree granting tho following relief as to its first and second 

6 counterclaims! 

7 1. Permanently enjoining plaintiff from interfering 

g with this answering defendant's exercise of its rights 

9 exclusively in and to the real property described in paragraph 

to III of plaintiff's amended conqplaint, froe and clear of any 

11 claim on the part of plaintiff to ownership of a non-exclusive 

12 underground easemont within said real property. 

13 2. Awarding this answering defendant its costs and 

14 disbursements and such other relief as may bo proper and just. 

15 lUa,L S/fi0VACK ^ 

16 

17 

18 ^ Attorneys for '1}efendant 

19 

I M I I 22 
Js 23 

BV^>>>..< ^ . 
/ BRUCE M. HALL' 
6f Attorneys for 
Schnitzer Investnent Corp. 

24 

25 

26 
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1 I IN THB CIRCUIT COURT OF^ TKS STATB 0? OREGON 
'•'• .r>^ I '̂^ . : t . '%r '^IfiJ^^ 

2 :̂  POR THB COUpy OP MULTNOMAH '^^I c j ; " ^ 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 

5 

6 
SCHNITZER INVESTMENT CORP., 

7 a corporation, and 
PALMCO, INC., a corporation. 

t 

r-

^ ^ 

Plaintiff, 

V. 

Defendants. 

No. 414 659 

ANSWER 

8 

9 

10 Defendant, Palmco, Inc. answer plaintiff's Amended Complaint 

11 as followst 

12 I. 

13 Defendant admits tho allegations in paragraph I. 

14 II. 

15 Defendant admits that it is a leasee of certain real property 

16 in Multnomah County from Defendant, Schnitzer Corp., as lessor. 

17 Defendant doos not have sufficient infonnation to answer any 

18 othor allaqations In paragraph II and therefore denies the same. 

I 19 IIX. 

|!i!|20 Oofondant does not have sufficient information to answer 

the allegations in paragraphs XXX, IV and V and therefore danio: Elt|2I tne allegations in paragrapns m , 

|j||22 oaeh and every allegation therein. 

J " 23 XV. 
24 Defendant denies eaeh and every allegation in paragraphs VI, 

i i Vlt and VXXX. 

30 WHEREFORE, defendant, Palnco, Xnc, prays that plaintiff take 

Pagt 1. ANSWER 
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1 nothing by its complaint, for costs and diabursements incurred 

2 herein and for such other relief as may be proper and just. 

3 

4 RIVES, BONYHADI h DRUMMOND 

s 

Hark H. Peterman 
7 Of Attorneys for Defendanti 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

IP 

filial 

24 

1% 

28 
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IN THE CIRCUIT COURT OF THE STATE OF OREGON 

FOR THE COUNTY OP MULTNOMAH '^ •• ^ ' 

BELL OIL TERMINAL CO., 
a corporation, 

Plaintiff, 

vs 

No. 414-659 0, 

MOTION FOR SUMMARY JUDGMENT 
SCHNITZER INVESTMENT CORP., 
a corporation, and 
PALMCO, INC., a corporation. 

Defendants. 

Defendant Schnitzer Inveatment Corp. moves zor summary 

judgment In its favor againat plaintiff upon the ground that as 

to this defendant there is no genuine issue as to any matorial 

fact and defendant is entitled to judgment as a matter of law. 

In support of thin motion, defendant Schnitzer Investment 

Corp. will roly upon the affidavit of Kenneth M. Novack to be filed horo

in, and upon L. 1975 c. 106, and its memorandum of law to be 

forthwith MUbmitted. 

>^/< 
/ 

DATED this y c day of r 'rf 
, 1976. 

ORUCE M. HALL 

By 
t, BfeuCB M'. HALL" 
Attorney for Defendant Schnitzer 
Investment Corp. 

1 - MOTION FOR SUMMARY JUDGMENT 
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14 
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; CII^^'THB CIRCUIT COURT or THB STATB OF OREGON 

FOR THE COUNTY OP KULTNOMAH 

î "̂' . . KC^^^ 

No. 414-659 y 

No. 414-660 

BELL OIL TERI4IHAL CO., 
a corporation. 

Plaintiff, 

V. 

SCHNITZER INVESTMENT CORP., 
a corporation, and PALMCO, INC., 
a corporation, 

Defendants. 

DELL OIL TERMINAL CO., 
a corporation, 

Plaintiff, 

PALMCO, INC., a corporation, 
and SCHNITZER INVESTMENT CORP., 
a corporation. 

Defendants. 

SCHNITZER INVESTMENT CORP., 
a corporation, 

Plainti'f, 

V. 

BELL OIL TERMINAL CO., NORTHWEST 
TERMINAL CORPORATION and TIME 
OIL CO., 

Defendants. 

COMBS NOW Schnitser Xnvestaient Corp., plaintiff in 

Schnitser Inveataient Corp. v. lell Oil Terminal Co., Northwest 

Tormlnal Corporation and Time Oil Co.# Multnomah County Circuit 

Court Nu. 417-498; and co-defendant in ^all Oil Torroin<tl Co. v. 

No. 417-498 

MOTION TO CONSOLIDATE CASES 

Pigr I. ' MOTION TO CONSOLIDATE CASES 

"•**-"^""'«'«w «f''«fl|«0!i5(|)^ • •,*'' 

WH 
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1 Schnitzer Investment Corp. and Palmco, Inc., Multnomah County 

2 Circuit Court Case No. 414-659; and Bell Oil Terminal Co. v. 

3 Palmco, Inc. and Schnitzer Investinent Corp., Multnomah County 

4 Circuit Court Case No. 414-660; and respectfully moves the Court 

5 for an Order consolidating the three above cases for trial, and 

6 immediate assignment to one judge for future proceedings. 

7 DATED this 26th day of January, 1976. 

8 BRUCE fl. HALL 

9 A / / 

7 BRUCE M. HALL 
H)f Attorneys for I II ^ f Attorneys for Defendant 
Schnitzer Investment Corp. 

12 

13 In support u l thc foregoing .Motion, Schnitzer Investment 

14 Corp. will rely upon ORS 11.050, and upon the proposition that there 

15 are a number of overlapping and related questions of law and of 

16 fact in the within causes, that̂  they concern basically the same 

17 real properties, and rights inctant thereto, and that immediate 

18 consolidation will save the timo of the Court, counsel and the 

19 parties, and avoid duplication of effort. 

20 BRUCE M. HALL 

21 

22 By ̂  ...̂  •• / ' ' - * ' -^ ' 
/ 6'Ruefe M. iiAtt' 
x)f At torneys for D 23 H)f At torneys for Defendant 
Schn i t ze r Inveatment Corp. 

24 

2S 

26 

'''Se 2 - MOTION TO CONSOLIDATE CASES 
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IN THE CIRCUIT COURT OF THE STATE OF OREGON 

FOR THE COUNTY OF MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff, 

5 
V. 

6 
SCHNITZER INVESTMENT CORP., 

7 a corporation, and PALMCO, INC., 
a corporation, 

8 
Defendants. 

9 
BELL OIL TERMINAL CO., 

10 a corporation. 

II 

12 

Plaintiff, 

I3SCHI4ITZER INVESTMENT CORP., 
a corporation, and PALMCO, INC., 

14 a corporation. 

IS Defendants. 

V ' * • 

• > I * 

•jH 

No.i 414-659 

No. 414-660 

as 
JT.-

t • 

No. 417-498 

MEMORANDUM IN SUPPORT OF DEFENDANT 
SCHNITZER INVESTMENT CORP.'S MOTION 
FOR SUMMARY JUDGMENT 

16 SCHNITZER INVESTMENT CORP., 
a corporation, 

17 
Plaintiff, 

18 
V. 

19 
BELL OIL TERMINAL CO., NORTHWEST 

20TERMINAL CORPORATION and TIME 
OIL CO., 

21 
Defendants. 

22 

23 Schnitzer Investment Corp. hao moved for sumnary judgment 

24 in the within cause becauso there aro no triable issues of fact as to 

25plaintiff'• complaint herein. The complaint seeks a decree which in 

26the alternative requests that defendants "grant tho plaintiff an 

Plgri . MEMORANDUM IN SUPPORT OP DEPENDANT SCHNITZER INVESTMENT CORP.'S 
MOTION FOR SUMMARY JUDGMENT 
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1 alternative easement across defendant's property", which is for the 

2 purpose of carrying gasoline, oil and allied petroletim products and 

3 molasses and vegetable oils. Without waiving its legal position or 

4 righta at trial of this case, Schnitzer Investinent Corp. confirms 

5 its past willingness to grant such an easement. (Affidavit of 

6 Kenneth M. Novack.) In addition, although the prayer does not 

7 request same, Schnitzer Investnent Corp. will install within the 

g alternative easemctnt a ten->inch schedule 40 pipeline of similar 

9 specifications to that removed in 1973 by a sub-contractor for C. 

10 Norman Peterson Co. 
•v 

11 Plaintiff's complaint asks for certain specified damages 

12 instant to its requeat for equitable relief. With this offer by 

13 Schnitzor Investment Corp., together with a review of the affidavits 

14 submitted in connection with this defendant's Motion for Summary Judg-

15 ment, and particularly the Novack affidavit and that of Palmco's con-

16 suiting engineer, Donald J. Zarosinski, together with the deposition 

17 of plaintiff's vice-president, Newton P. Lesh, there should be as a 

IRmatter of law no basis for a claim of damages instant to the equitable 

, 19 prayer. 
.,t: 
Jj*S 20 The complaint seeks damages for loss of use of the "Bell 

H t i 21011" property which connected to the pipeline and eaaement. However, 
* 0 • 5 

IX̂ I 22Mr. Losh in his deposition indicates that the Northwest Terminal dock 

<ISJ 23to which threo eight-inch pipelines now connect from the "Bell Oil" 

24property was reconstructed for such use in 1970 (deposition p.54, 56, 

2514). The subject ten-inch pipeline has not been uoed since that date. 

26 At page 33i 
Pagr 2 - MEMORANDUM IN SUPPORT OP DEFENDANT SCHNITZER INVESTMENT CORP.'S 
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1 "Q. Have you had any occaaion that you can 
recall since the pipelines you described 

2 that were built between Bell and Northwest 
Terminal were built, to use the pipeline 

3 which was razed? 

4 "A. No. I don't recall of any." 

5 In other words, there has been no loss of uae to sustain 

6 any damages, and the three eight-inch pipelines have handled all the 

7 product flowing from the Bell Oil Terminal elsewhere since the date 

8 they were installed. Thus thera has been no diminution of the Bell 

9 Oil property either. At page 45t 

10 "Q. Now so far as you can tell aitting here 
today, I believe you already told roe that 

li you have had no occasion to use this pipe
line since this new pipe was put in between 

12 the Bell Oil storago tank and the Northwest 
tank; is that correct? 

13 

14 
'A. That's right. 

•/ '0. All right. Have you had any - - has the - -
15 since 1973, haa the complex of these pipes 

that we've just talked about been able tr 
16 service the discharge and the putting back 

onto tho water of the petrcloum products? 

*A. Yes, they have." 
17 

18 

19 Mr. Lesh had no conception of what putting In tho ten-

i At 
<!••: 20 inch pipeline had coat (p. 2 4 ) . H» further stated at page 22t 
S«|8s 21 "0* Nho» in your oonpany* at thia time would bo 
U U ' the knowledgable person to talk to about 
«s8tf{ 22 the detaila of thia pipelinei how it was 
11^*1 built and whent eto.7 

I |s "A. (Pause) Oh, X don't know. That was 20 yearn 
24 ago. Xt would be pretty hard to find anybody 

that remembora all the details of the con-
25 struction of it now. 

26 "0. All right. What kind of records, if you know 

Page 3 - MEMORANDUM IN SUPPORT OP DEFENDANT SCHNITZER INVESTMENT CORP.'S 
MOTION FOR SUMMARY JUDOtENT 
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do you have in relation to that pipeline? 

"A. (Pause) Well, we know where it was built. 
You can go down there today and look it, 
where it's above-ground. 

MR. NEIL: I think, he wants to know, do you 
have any drawings or specifications or contract 
for construction? 

6 THE WITNESS: I don't believe we would have 
after 20 years, no." 

7 . . 

H In fact, so peripheral to plaintiff's operation was this 

9 abandoned pipeline and easement that there is substantial doubt that 

10 plaintiff in filing this suit ever even really wanted the pipeline 

)) and easement whose restoration is proffered through the affidavit 

12 of Hr. Novack to be restored. At page 92 of the Lesh deposition; 

t.l "Q. And there is pipeline t..ere, currently? 

14 "A. Palmcu has some pipelines, etc. 
I< MR. NEILt The original pipeline was taken 

out. 
U 

r 

IH 

BY MR. PETERMANt 

"u. Tho original wau taken out? 

"A. Yes. 
;. 19 
'S "U. Was that dinposod of in the same manner as 
i l :it the pipeline that was buried? 

ll l i "A. No. 1 imagine they still have it ovor thoro 
at Palmco. 1 told them to keep it over there 
in case we waniled to put it in." (Emphasis 
supplied) I I " 

5 21 
>i 

24 Tho Court is aware that there are two other cases consoli-

2<dAted with tho subject case, one by tho present plaintiff for damages 

I h r o H u l t i n q t r o m alleged loss of use of the abandoned lie 11 Oil Company 

p»»«-4 - MI:MOPA;«)UM IN SUPPORT OF oErENDMrr SCHNITZER INVESTMENT CORP. 'B 

MOTION POR SUMMARY JUDGMENT 
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1 dO':k, and another by Schnitzer Investment Corp. seeking to quiet 

2 title in a number of respects as to the contiguous properties of 

3 plaintiff herein and Schnitzer Investment Corp. amd its lessee, 

4 Palmco, and associated trespass claim against plaintiff and Xts 

5 associated companies for continually permitting overhanging of 

6 visiting tankers so as to interfere with Schnitzer's and Palmco's 

7 right to use their own dock facilities. In view of Mr. Lesh's 

K 'teposition testimony, the Court may wonder why the present suit 

9 vas brought, and it is this defen<.lant'8 contention that it is 

10 sinply a lever to force thc overhanging by ships serving the Bell 

11 <jroup of companies into the Palroco dock's area of service. 

12 It is thid defendant's position that there is no viable 

I.) cause stated in the present suit and that summary judgment should 

Î  lay. 

1! 
11 
M 

l < 

16 

I ' 

I S 

l«) 

:o 

21 

• • 

21 

24 

DATED t h i s 7 th day of A p r i l , 1976. 

BRUCE M. HAI7L 
/ ^ t t o r n e y fo r Defendant S c h n i t z e r 

I n v e s t m e n t Corp . 

'« 

26 

MEMORANDUM IN SUPPO'tf O*' DEFENDANT SCHNITZER INVEPTMENT CORP.'S 
MOTION FOR SUMMARY wUDGMENT. 
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IN THE CIRCUIT COURT OF THE STATE OF OREGON 

FOR THE COUNTY OF MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff, 

5 
V. 

6 
SCHNITZER INVESTMENT CORP., 

7a corporation, and PALMCO, INC., 
a corporation, 

H 

9 
Defendants. 

No. 414-659 

AFFIDAVIT OF DONALD J. ZAROSINSKI 

10 STATE OF OREGON ) 
) SS. 

t: 

•ill 

11 County of Multnomah ) 

12 I, DONALD J. ZAROSINSKI, being first duly sworn do depose 

13and state as followst 

I-* 1. Zarosinski-Tatone Engineers, Inc., of which I am 

l^prosidcnt, acted as engineer for Palmco, Inc. in the field construc-

"•tion project involved on a certain portion of the International 

'"Terminals site leased by Palmco from Schnitzer Industries for the 

"'purpose of building an oil storage tank farm and related structures. 

I** 2. C. Norman Peterson Co. obtained the construction 

-"contract for hia }ob, and site preparation commenced approximately 

'"April I, 1973. 

** 3. Prior to commencement of nite vrark, I examined with 

••Hho contractor's representatives the construction site to determine 

*^tho existence, if any, of sub-surface and other problems. A U piping 

^'ouservod was assumed to be remnants of World War II shipyard dayit. 

*N'horc was no indication of any operative pipeline oervin-j plaintiff, 

•̂ •l - AFFIDAVIT OF DONALD J. ZAROSINSKI 
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1 which is the subject of this suit. 

2 4. It was my understanding' that the site had underlain 

3 a World War II shipyard, which had been abandoned for some years. 

4 It was assumed that there would be a considerable jimount of 

5 abandoned foundation, pipes and sisiilar objects within the job site, 

6 as in fact occurred. 

7 5. There was also a dilapidated and apparently abandoned 

Hdock directly off-shore from the job site; which was to be razed as 

9 part o f the construction project, and a new dock constructed. 

10 6. Possibly one week after construction commenced, I 

11 visited the job site, and saw numerous pieces of pipe, one of which 

i:was a 10 inch diaroetpr pipe. All of thif* pipe had b'>cn shoved out 

IJ of the excavation and piled on tho bank. I was not alarmed because 

I4wc had anticipated encountering pipe left from the days of the 

15 shipyard. 

16 7. The pipe was obviously abandoned, and of course went 

Hto thc broken down dock to which I above referred. I have been 

IHadviscd that Mr. Moschetti, job foreman for thc contr•^ctor, saw 

19 ".tome" oil leak therofrom, but I myself saw nothiing. Certainly any 

20oil present would have been in very small amount, and quickly absorbed 

21 by tho sand. 

'I 22 ff, Somo days thereafter I was informed this pipe belonged 

Z 2.)to Tlmo Oil. The pipe thus far removed was then stacked awaiting 

•''di.'ttorminAtion from the Time people as what they would wish dono 

•*with it. 

•̂  9. Several woeks later Grove Bryant and myself visited 

f H I - AFFIDAVIT OF DONALD J. ZAROSINSKI 
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y 

1 Mr. Lish with a drawing indicating a new route for the pipeline. 

2 Mr. Lesh thought that this solution would be satisfactory, but did 

3 not want to make any commitment. 

• • . ' • • • \ 
* J!I * 

Q 'OS ̂  

>* t • « V 

•I? 
^ f "̂  * 

I 

6 

71976. 

8 

9 

10 

11 

12 

II 

14 

IS 

16 

17 

IM 

19 

20 

21 

^^ 

24 

25 

26 
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IN THB CIRCUIT COURT OP THB STATB OF OREGON 

POR THB COUNTY OP MULTNOMAH 

3 BELL OIL TERMINAL CO., 
a corporation, 

4 
Plaintiff, 

5 
V. 

6 
SCHNITZER INVESTMENTCORP., 

7 a corporation, and PALMCO, INC., 
a corporation, 

8 
Defendants. 

9 
BELL OIL TERMINAL CO., 

10 a corporation. 

n 
12 

Plaintiff, 

13 bCHNITZER INVESTMENT CORP., 
a corporation, and PALMCO, INC., 

14 a corporation. 

IS Defendanta. 

! i 

No. 417-498 

AFFIDAVIT OF KENNETH M. NOVACK 

16 SCHNITZER INVESTMENT CORP., 
a corporation. 

Plaintiff, 
IH 

V. 
I" 

BELL OIL TERMINAL CO., NORTHWEST 
20 TERMINAL CORPORATION and TIME 

OIL CO., 
:i 

Defendants. 
22 

23 STATE OF OREGON ) 
) SS. 

24 County of Multnomah ) 

25 I, KENNETH N. NOVACK, being flrat duly s w o m depose and 

26 stato as followst 

Pagr 1 - AFFIDAVIT OF KENNETH M. NOVACK 
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1 1. I am a Vice President of Schnitzer Investment Corp. 

2 and 1 make this affidavit in support of defendant Schnitzer Investment 

3 Corp.'s Motion for Summary Judgment in the within captioned ("Pipelin..̂ ") 

4 case. 

5 2. This defendant's First Affirmative Defense at this stage 

6 in the proceedings has been shovn to be true and correct, and I believe 

7 there is no question of fact remaining to be determined. Schnitzer 

H Investment Corp. has occupied the property on which the claimed ease-

9 ment is stated in plaintiff's complaint to remain for well over ten 

10 years, and has treated such property as its own property, free of any 

11 claim of eaaement by plaintiff. 

12 3. It is most clearly evident from the deposition of 

13 Newton Lesh, Vice President of plaintiff Bell 01,1 Terminal Co., that 

14 thopipeiine which was torn up by third parties In April of 1973 had 

15 not been used by Bell Oil or its associated companies. Northwest 

16 Terminal and Time Oil, for many yuars, if at all. The pipeline led 

\f to an old dock constructed by Bell Oil in 1953, which well before 1973 

IM had become no dilapidated from non-uso as to be non-uscablo by oil 

l<) tankers. In thc meantime. Bell Oil, Northwest Terminal and Time Oil, 

\ » l 20a common corporate grouping, had rehabilitated, in approximately 1970, 

J dock at their adjacent Northwest Terminal docking facilities, and 

d routed all of their pipeline traffic to this roconstructod and 

rger dock. Thus, in place of the one old ten-inch pipeline which 

in 
jlj 22 had routed all of their pipeline traffic to this roconstructod and 

H ' 23 larger 
I : 

24 had at one time connectod Hell Oil to the abandoned Bell Oil dock, 25 there wori? now threo eight-inch pipelines going to thc new and recon-

26Htructpd Northwest Terminal dock. It is established by Mr. Lesh that 

Page2 - AFFIDAVIT OF KENNETH M. IK3VACK 
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1 the ten-inch pipelino has never been used since the three eight-

2 ir.ch pipelines were put into operation. In short, plaintiff has 

3 effectively abandoned both the pipeline and the attendant pipeline 

4 easement since shortly after its construction in 1953. 

5 4. Despite the obvious abemdorunent and lack of interest 

6 in these facilities demonstrated by the Lesh deposition, and the 

7 merits of Schnitzer Investment Corp.'s and Palmco's position, t M s 

H defendant has in the past stated its willingness, and again states 

9 Its willingness, to provide an alternate easement along the same 

10 route that Mr. Zarosinski, Palmco's engineer, presented to plaintiff 

11 in May of 1973, and to put into place a ten-inch pipeline to the 

12 same r^pecifications as the earlier pipeline. 

13 S. The affidiivit of Donald J. Zarosinski, consulting 

14 engineer, filed herein amply demonstrates the coraplete absence of 

15 any Intentional tort in the rcmoval of p.'peline in April of 1973, and 

16 that in fact it was struck by accident by an employee of a subcontraCbor 

P of an independent general contractor, C. Norman Peterson fc Co., which 

IH in turn dealt at arm's length with defendant Palmco in site-clearing 

|9 and preparation of a tank farm. 

20 6. As atovo demonstrated, th'sro are no viable issues to 

21 bo litigatod lti this caao. 

SUBSCRIBED AND SWORN to before 

2.« 

24 

25 1 9 7 6 . 

26 
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A I J S N D I I 111 

BRI'CF. . V I A C G R E C K H.M.I 
Arroftwrr AT I A » 

300 JACRSON T O * T H 

PORTI.AND. O u r CON W 2 0 5 

fn •M/^ 
TlllFHONI 

A p r i l 8 , 19 76 

F.-..:o 

BY ItAND DELIVERY ••o 

Hon. Alan Davis, Judge 
Circuit Court of Multj.omah County 
Multnomah County Courthouse 
Portland, Oregon 97204 

Ret Bell Oil Terminal Co. et al v.^£eh»4.^er 
Investment Corp. et al - Nos. ̂ 14-65Vand 414-660 
Schnitzer Investment Cbrp. v. B&tt-ml Terminal 
Co. - No. 417-498 .. 

Doar Judge Davis: 

Enclosed please find a copy of a letter submitted to 
Judao Olsen on March 26, 1976 with regard to the Motion sot for 
9:00 a.m. tomorrow in the above matter. 

I was in Seattle today and my associate mentioned to 
Judge Olscn that we wero raising the point that an equitable 
matter will need to be determined before law matters can be 
resolved, and he suggested that we make this point to you. Wc 
therefore submit our earlier letter in advance of the hearing 
on plaintiff's motion. 

Rosp'bctfully, ' 

^ B^ufciv^M. HAt l . 

HMH/qu 
Hne. 

cc : Carl R. Noil, i:sq. tUy hand delivery) 

SCHNOOI 96289 
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rjurcu 2d«;ii7» 

i ioA. ' cuf f ord B;|;01«ttn, Prosidiug Judgo 
C i r cu i t Courc o£:UuXti)Oi4ai» Couat/{%;f^ 
liulcnouuia Count/^ CourU|0uaa :̂ |̂  ' 
I 'orciaaa* ura«|«M^97204".x^%l\ii.^. 

'̂ % 0 '?m 

"•' -^^•••^^j..fli*Vttau-»nt?Cor^ 
^^?^|i§ciuii taari^Xa vs>a 

1 ;o;i I! 
::.'m 

i t a i v . . Sc;iait3or 
1 - iioa/^4i4«6:»d and 414-^60 

rp* .V. UtXX Oli :i.»zuiiial 

t(̂  

lo i iaa ^il.*or t r i a i# widch 

vS.J.: 

&t '-"-p ^1iot^^vo"'c^u<» 
itt carroatiy,;tto^jCoj^yrriuA/^'J«u1^j^^VM'V«lc6nLiy r«cuivou a ..ard 
from ui«a Coorb^Cxwruii uncloadUjl^iriiiicii^iik^j t.*iat Ws« auouid ros^^dt.d 
ac. Caii ciitt datlit ao i.o a .iotiaii1rfur^ll>ui%raacy uu.itjro;;'. vliic.t t;c 
1M4V.. ui-.wuratoo<,;. Waa t;tMScia.kiy o a ^ ^ y ^ou^iua^ lo t *^iX Oil ::>2n:J.>iai 
cu . »o f.ir Ull V«i ara awaru, i ^ j P l ^ i i •v^jcnL.al ."iXi.'a CGa:nui :.iJ 
itut utvv^ar w<Alay a;.u oar rj^Kai^ii^^tiVj VuiCw uu'.il t:.!.: uri'l o ' 
Uiu o.itixc Co.li, iuiu L..̂ J:l fouiM'^tiUit b..u ;..-.wtur waa ;.ot; • .:\l y.\Z.xrod 
tjj UIC courc &C a l i . 

Palxoco, Cwi>r>idu.ntuU t>y t^OKuir . 'ur t i r t 'n off iou, vaa i:i 
Ji^y avuiit not not i f iud of uit t ior t.'ia wall Jji'.:^ ox' u»'' .A>cio:i for 
buui^ary Juu'j'ijout, alt:;ou<{;i U*u ri<j>*'-9 of I'Ckijioo arc v..r-/ .v)t to 
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f 
S CIRCUIT COURT OP THE STATE OT OREGON IN TKE CIRCUIT COURT OP THE STATE 

POB THE COUNTY OF MULTNOMAH 

IOM 1958 MCC 41; 

B S X OIL TEBMINAL COKPANY \ NO. 414-659 6 

PlaintiffCs), 
ORDER OP DISMISSAL 

vs. 
SCHNITZEa INVESTMENT OOHP.ET AL ) ^., 

AUG 13 V976 
Defendant(s) 

Be it remembered that on the last date hereinafter written, 

the (plaintiffs, defendants) appeared through attorneya of record 

LINDSAY I ̂ itfî TOtt and , 

and did advise the Court that the above entitled cause has been 

fully compromised and settled; 

Now, thorofore, it is hereby ordered that the above entitled 

cause bc and the aame is hereby dismissed effective on the first 

Judicial day following t^e sixtieth day after the date of tnis 

order. 

It is hereby further ordered that thia order 3hall oe 

automatically rescinded without further order of the Court, In the 

event that further orders, Judgments oi; decrees of the Court 

otherwise affecting this cose are filed before the effective dato 

of this order. 

DatodI AUOUBT 13. 1976 

JUDGE 

CC 97 ORDOl OP DIsmSSAL 

SCHNOOI 96291 



BRI-'CF. M A C G R E C . K H.M.I / 
Arronwnr AT IAW 

hdii I M-'.nftA^ii H.M1. JOO JACKSON TonTR TiiiniONt 
AI.AN D ;i t.Y PoHTiAND. O u r CON 0 7 2 0 5 ''•-13I :?2«-au)i 

A p r i l 8 , 19 76 ^- . . .. 

BY HAND DELIVERY ' • ^ 

Hon. Alan Davis, Judge 
Circuit Court of Multi.omah County 
Multnomah County Courthouse 
Portland, Oregon 97204 

Re: Bell Oil Terminal Co. et al v.^fichni^er 
Investment Corp. et al - Nos. ̂ 14-659)and 414-660 
Schnitzer Investment Corp. v. B&ti-TJIl Terminal 
Co. - No. 417-49B .. '-

Dear Judge Davis: 

Enclosed please find a copy of a letter submitted to 
Judfio Olsen on March 26, 1976 with regard to the Motion aot for 
9:00 a.m. tomorrow in the above matter. 

I was in Seattle today and my associate mentioned to 
Judge Olson that we were raising the point that an equitable 
matter will need to be determined beforc law matters can be 
resolved, and hc suggested that we make this point to you. Wc 
therefore submit our earlier letter in advance of the hearing 
on plaintiff's motion. 

Respectfully, 

^ B̂ ufc'feSt. \ ( A t A 

Enc. 

cc: Carl R. Neil, Esq. iBy hand dolivory) 

SCHNOOI 96292 



''imf. 
'i'*??!'^-5:5f # <( 

' f 

I. 

rjircu 2a#;i;^7v 

^;^^-= 
#î -
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I 
MmMMnCilAMaMtti 

« f IN THE CIRCUIT COURT OP THE STATE OP OREGON 

FOR THE COUNTY OP MULTNOMAH 

d P 
BOOl 1 9 5 8 MCE 4 1 

BELL OIL TERMINAL COMPANY 

Plaintiff(B), 

, 414-659^ NO 

ORDER OF DISMISSAL 
vs. 

SCHNITZER INVESTMENT OOHP.ET AL 
Defendant(s) 

thllRiD IN IOVJM«L 

AUG 13 1976 

Be it remembered that on the last date hereinafter writton« 

the (plaintiffs, defendants) appeared through attorneya of record 

LINDSAY. NAHSTOLL and , 

and did advise the Court that the above entitled cause has been 

fully compromised and settled; 

Now, thorofore, it is hereby ordered that the obove entitled 

cause be and the aame is hereby dismissed effective on the first 

Judicial day following t̂ e sixtieth day after the date of tnis 

order. 

It is hereby further ordered that this order shall oe 

automatically rescinded without further order of tho Court, In the 

event thot further orders, Judgments or decrees of the Court 

otherwise affecting this cose are filed before the effective date 

of this order. 

Datedt AUOUST 13. 1976 

JUDGE 

CC 97 ORDQl OP DISMISSAL 

SCHNOOI 96294 
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CO«fO»* t lO I< 

J A N I 8 20(K l - l 
afe- '^si January 13.2005 j I ' i 

~ePT^7ENvi?«5KMR;17rQuT ,r j 
nofl7t^v^£af «gGiO;i ' 

==- ^ ^ Ms. Alicia Vcss 
Gradient Oregon Department of Environmental Quality 

Northwest Region 
2020 Southwest Fourth Avenue, 4* Floor 
Portland, OR 97201 

Subject: Schnitzer/Premier Edible Oils (PEO) Site - Quarterly Report 

Dear Alicia: 

On behalf of Schnitzer Investment Corp. (SIC). Gradient Corporation is submitting this Quarterly 
Report for the Premier Edible Oils (PBO) Site, as required by Section II, H of the Voluntary 
Agreement for Upland Remedial Investigation/Feasibility Study and Source Control Measures 
between SIC and the Oregon Department of Environmental Quality (DEQ). This Quarterly Report 
sutnmarizes activities conducted during the time period quarter; describes activities planned for the 
next quarter; and discusses problems encountered during the quarter, if any, and actions taken to 
resolve those problems. 

Summary of Project Activities 

Between October 1 and December 31, 2004, SIC and its consultants. Gradient Corporation and 
URS, completed the following work at the PEO site: 

• Ongoing communications with DEQ regarding next steps for evaluating PEO 
property and inter-relationships between PEO site evaluations and mvestigations 
conducted by Time Oil on the adjacent Bell Terminal property. Comhiunications 
included discussions regarding status of DEQ review of March 2004 technical 
memorandum briefly describing additional investigations proposed for the PEO site, 
focusing on information required to enhance characterization of the southem 
portion ofthe PEO site. 

• Letter response regarding additional sampling for the PEO site received from DEQ 
on November 5, 2004. Notified DEQ of SICs response to the November 5 letter 
via telephone on November 17 and in a letter submitted on December 16. Also 
participated in additional ongoing communications with DEQ regarding the scope of 
future efforts at the PEO site. 

• Ongoing review of remedial investigation efforts at Time Oil's Northwest Terminal 
to determine implications for evaluations of PEO property. Specific documentation 
reviewed during this reporting period included DEQ comments on Time Oil's April 
2004 draft Phase IU Remedial Investigation report and DEQ's requests for 
additional investigations at Time Oil's Northwest Terminal. 

• Continued validating and analyzing site data. 

Ki.Olia05.2fl2017 
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Activities to be Conducted Next Quarter 

The follewing activities are planned for the PEO site between January 1 and March 31,2005: 

• Continue evaluation of Time Oil's investigative data for the Bell Terminal site in 
light of proposed and ongoing data collection, including assessing implications of 
available data for potential impacts on PEO site from Time Oil site and assessing 
need for additional recommendations regarding sampling on the Bell Terminal site. 

• Continue communications with DEQ regarding proposed future efforts at PEO site 
and ongoing Time Oil activities on Bell Terminal site. As data become available, 
obtain additional information frora DEQ regarding Time Oil's ongoing 
investigations and Bell Terminal site features. Participate in meeting with DEQ 
planned for January 2005. 

• Complete validation of data from four quarterly groundwater monitoring events, 
preliminary remedial investigation, and focused site characterization. 

• Continue to synthesize and evaluate site data, including tidal monitoring 
evaluations. 

Issues to be Resolved/Recommended Actions 

None. 

Please contact me if you have any questions regarding this report or any of the completed or 
proposed activities. 

Sincerely, 

Oî Aiû - ^-^Ur(^. 
0 

Catherine Petito Boyce, S.M. 
Principal Scientist 

•>L.. < 5 e — 

cc: J. Brown/James C. Brown & Associates 
D. Coberly/URS 
J. Jakubiak/SIC 
T. Zelenka/SIC 

10.011005,202017 
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Gradient 
COflPOKATION 

December 16,2004 
DEC 2 2 2C0^ 

Ms. Alicia Voss 
Oregon Department of Environmental Quality 
Northwest Region 
2020 Southwest Fourth Avenue, 4"' Floor 
Portland, OR 97201 

Subject: Schnitzer/Premier Edible Oils (PEO) Site - Response to October 18, 2004 Letter 

Dear Alicia: 

On behalf of Schnitzer Investment Corp. (SIC), Gradient Corporation is providing tbis written 
response to the letter sent by the Oregon Department of Environmental Quality (DEQ) on 
October 18, 2004 regarding additional investigations at the Premier Edible Oils property in Portland, 
Oregon. As indicated in your subsequent e-mail correspondence of November 5, 2004, mailing 
difficulties delayed receipt of this document by Schnitzer and its consultants. As a result, you 
extended the target dates presented in the October 18 letter by 30 days. 

In advance of the notification deadline specified in the October 18 letter and subsequent c-raail 
correspondence, we had a telephone conversation on November 17, 2004, which notified DEQ of 
SICs willingness to continue with discussions of future efforts for the PEO site. As we have 
discussed, we currently plan to meet with you in January regarding the issues presented in the 
October 18 letter and future efforts for this site. 

We look forward to meeting with you in the new year. 

Sincerely, 

• " ) 

L£Alu^ ^ t 

Catherine Petito Boyce, S.M. 
Principal Scientist 

cc: J. Brown/James C. Brown & Associaies 
J. Jakubiak/SIC 
T. Zelenka/SIC 

M!lf)l>l_2020IJ iwponsclolOIWHUEOIclicilUK-
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COVrOAATlOH 

• I 
October 20, 2004 

Ms. AHcia Voss 

^i HOV - I 

unnlKWeST REGIOfj _ 

Gradient Oregon Department of Environmental Quality 
Northwest Region 
2020 Southwest Fourth Avenue, 4"* Floor 
Portland, OR 97201 

Subject: Schnitzer/Premier Edible Oils (PEO) Site - Quarterly Report 

Dear Alicia: 

On behalf of Schnitzer Investraent Corp. (SIC), Gradient Corporation is submitting this Quarterly 
Report for the Premier Edible Oils (PEO) Site, as required by Section II, H of the Voluntary 
Agieement for Upland Remedial Invesligatioii/Feasibility Study and Souice Control Measures 
between SIC and the Oregon Department of Environmental Quality (DEQ). This Quarteriy Report 
summarizes activities conducted during the time period quarter; describes activities planned for thc 
next quarter; and discusses problems encountered during the quarter, if any, and actions taken to 
resolve those problems. 

Summary of Project Activities 

Between July 1 and September 30, 2004, SIC and its consultants, Gradient Corporation and URS, 
completed the following work at the PEO site: 

• Ongoing communications with DEQ regarding next steps for evaluating PBO 
property and intcr-relationships between PEO site evaluations and investigations 
conducted by Time Oil on the adjacent Bell Terminal property. Communications 
included discussions regarding status of DEQ review of technical memorandum 
briefly describing additional investigations proposed for thc PEO site, focusing on 
infonnation required to enhance characterization of the southem portion of the PEO 
site. Memorandum submitted to DEQ on March 4, 2004. 

• Reviewed Phase III Remedial Investigation (Rl) Report for Time Oil's Northwest 
Terminal for implications for evaluations of PEO property. Met with DEQ on 
August 6, 2004 to present initial results of review of Time Oil Phase 111 RI report. 
Submitted written comments presenting SICs concems with the Time Oil Phase IH 
Rl report to DEQ on September 10,2004. 

• Continued validating and analyzing site data. 

Activities to be Conducted Next Quarter 

The following activities are planned for the PEO site between October I and December 31, 2004: 

• Update evaluation of Time Oil's investigative data for the Bell Terminal site in light 
of proposed and ongoing data collection, including assessing implications of 
available data for potentia] impacts on PEO site from Time Oil site and assessing 
need for additional recommendations regarding sampling on the Bell Temiinai site. 

KJ_10l504_202On<k)t 
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Continue communications with DEQ regarding proposed additional investigations 
for PEO site and ongoing Time Oil activities on Bell Terminal site. As data become 
available, obtain additional information from DEQ regarding Time Oil's ongoing 
investigations and Bell Terminal site features. 

Complete validation of data firom four quarterly groundwater monitoring events, 
preliminary remedial investigation, and focused site characterization. 

Continue to synthesize and evaluate site data, including tidal monitoring 
evaluations. 

Issues to be Resolved/Recommended Actions 

None. 

Please contact me if you have any questions regarding this report or any of the completed or 
proposed activities. 

Sincerely, 

Catherine Petito Boyce, S.M. 
Principal Scientist 

cc: J. Brown/James C. Brown & Associates 
D. Coberiy/URS 
J. Jakubiak/SIC 
T. Zelenka/SIC 

IQ_r015O4_2«2017.iloc 
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regon 
IlKodore Kuloflgosld. Govciuor 

Department of Environmental Quality 
Northwest Region Portland Ofrice 

2020 SW 4"* Avenue, Suite 400 
Portland, OR 97201-4987 

(503) 229-5263 
FAX (503) 229-6945 
TTY (503) 229-5471 

October 18, 2004 

Jim Jakubiak 
Schnitzer Investment Corp. 
12005 N. Burgard Way 
Portland, Oregon 97203 

Re: Premier Edible Oils 
Portland, Oregon 
ECSI #2013 

Dear Mr. Jakubiak: 

The Departraent of Environmental Quaiity (DEQ) is requiring further investigation of 
environmental conditions at the former Premier Edible Oils property at the Burgard Industrial 
Park in north Portland. The additional investigation is based on a review of site information and 
the April 2004 Phase HI Remedial Investigation report for the Time Oil Northwest Terminal, 
which is adjacent to the Premier Edible Oils site. The additional investigation will include a 
source control evaluation and further groundwater characterization. 

Source Control Evaluation 

DEQ will require a souice control evaluation of free-phase product present at the southwest 
portion of the site, along the WiUamette River and fitting slip. Further delineation of the extent 
of free-phase product in the site uplands and riverward will be required in order to determine 
whether this product is impacting surface water or sediments. 

Gradient Corp. (Gradient) recommended additional data collection in this area of the site in a 
memorandum dated March 4,2004. The recommendations included the installation of two 
additional wells north of MW-02 and northeast of MW-11, monitoring product levels in the 
wells, and conducting well slug tests. DEQ reviewed Gradient's recommendations and has the 
following comments. 

1) Well installations. DEQ approves ofthe two additional well locations and will require two 
more wells, one east of MW-13 and one northwest of MW-02. The rationale for the two 
additional wells is that the lateral extent of product has not been defined in these directions (see 
figure for approximate locations). DEQ will also require quarterly moniioring ofthe wells and 
groundwater analysis for total petroleum hydrocarbons, volatile organic compounds, semi-
volatile organic compounds, and metals. 

SCHNOOI 96312 



Premier Edible Oils 
Octol)erI8,2004 
Page 2 of 3 

2) Product Monitoring. Gradient proposes to monitor product thickness and water levels in 
selected wells over 24-48 hour periods (spring and fall). DEQ will require additional 
information regarding the proposed monitoring and it should include monitoring specifics 
(frequency and methodology) and methods to monitor river levels contemporaneously. 

3) Product Physical Properties. Gradient proposes to collect product samples from MW-02 for 
density and viscosity analysis and then product-containing soD samples near MW-02 to conduct 
oil-water capillary pressure and oil-air capillary pressure analysis. DEQ agrees that additional 
infonnation is needed regarding product characteristics and will require more information 
regarding the proposed sample collection and analysis methods. DEQ suggests that 
consideration should also be given to collecting several product samples from different wells 
where product is present to determine whether the product is similar at different locations on the 
site. 

4) Supplemental Hydrogeologic Characterization. Gradient proposes to conduct slug tests at 
several wells to help determine site-specific hydraulic conductivity. Although DEQ still believes 
that slug tests are of limited value in determining hydraulic conductivity of the shallow aquifer 
and may be of little usefulness at locations where free-phase product is present. Gradient and 
Schnitzer may collect this data, if desired. 

5) Additional DEQ requirements for the source control evaluation. The riverward extent of the 
free-phase product must also be investigated. Potential discharge areas should be identified 
using thc upland investigation information (groundwater and river elevations, lithology, etc.). 
Verification sampling of shallow groundwater and/or sediments will be required to determine 
whether the product or dissolved phase constituents are impacting surface water or sediments. 

Groundwater Characterization 

Other sources of soil and groundwater impacts have been identified near the former process 
building and above-ground storage tank areas of the site. DEQ recognizes that there may be 
potential off-site contribution to the groundwater impacts from the Time Oil Bell Terminal 
property. Fuilher delineation of the extent of the on-site groundwater impacts will be required in 
conjunction with additional groundwater characterization being conducted by Time Oil on the 
Bell Terminal property. 

DEQ is requiring five additional groundwater wells on the Premier Edible Oils site at the 
approximate locations shown on the attached figure. The purpose of the wells is to determine the 
northem and southeastern/southwestern extents of the previously-identified plume and 
investigate groundwater conditions nearer source areas (fonner diesel AST and wastewater 
treatinent plant). DEQ is also requiring Time Oil to install four addidonal wells on the Bell 
Tenninal property. 

DEQ wUl require that sampling schedules be coordinated and well elevations, water levels, and 
other sampling results be shared with both parties (Time Oil and Schnitzer Investment Corp.). 

a 
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Premier Edible Oils 
October 18.2004 
Page 3 of 3 

The purpose of the coordinated sampling wUl be to provide contemporaneous data evaluation for 
both properties. 

Conclusions 

Please develop a short work plan that addresses the additional site characterization scope of work 
outlined in this letter and Gradient's March 4,2004 memorandum. Please submit the work plan 
by November 20,2004. If Schrdtzer Investment Corp. objects to the required additional 
investigation, please notify DEQ by October 28, 2004. DEQ will endeavor to resolve any 
disagreement according to the dispute resolution provision in the 2000 Agreement. 

Time Oil plans to install the additional wells on the Bell Terminal property in October 2004 and 
DEQ requests that the additional well installations be completed on the Premier Edible Oils 
property before the end of 2004. 

Sincerely, 

Alicia C. Voss 
Portland Harbor Section 

Attachment 

cc: Jim Anderson, Rod Struck, Tom Roick; DEQ 
Cathy Petito Boyce, Gradient Coiporation 
Jim Brown, Jim Brown Associates 
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v o s s Alicia 

From: Cathy Petito Boyce {cboyce@gradientcorp.com] 
Sent: Thursday. October 07,2004 5:25 P M 
To: VOSS Alicia 
Cc: ROICK Tom; Jim Jakubiak (E-mail); Jim Brown (E-mail); Tom Zelenka (E-mail) 
Subject: Comments on 9/22/04 Time Oil proposal for additional monitoring well installation at 

Northwest Terminal 

On behalf of Schnitzer Investinent Corporation (SIC), Gradient Corporation has reviewed the 
Proposal for Additional Monitoring Well Installation, Time Oil Northwest Terminal prepared 
by Landau Associates on behalf of Tirae Oil (Septeinber 22, 2004). Because of the critical 
importance of the Bell Terminal facility data in understanding potential contaminant 
sources and the contaminant distribution at the downgradient Premier Edible Oils (PEO) 
site, we have limited our review to the activities proposed for the Bell Terminal 
facility. In its September 22 letter, Time Oil proposes to install 9 additional 
monitoring wells at its Northwest Terrainal. Two of these wells are to be installed in the 
upper groundwater zone at the western end of the Bell Terminal facility. This e-mail 
summarizes our concerns with the proposed sampling for the Bell Terminal facility and 
identifies additional specific actions that are needed to fill important gaps in the 
proposed sampling. 

Overview of Comments on Proposed Sampling 

As has occurred in much of the previous sampling work undertaken by Time Oil at the Bell 
Tenninal facility, the proposed sampling continues to focus investigation efforts in an 
area of the facility that has been relatively well-characterized. Moreover, the proposed 
sampling continues to fail to address other portions of the site lacking the critical data 
needed to accurately understand contaminant distribution, environmental fate, and remedial 
requirements. 

In particular, the two proposed new monitoring wells at the Bell Terminal are located 
within an area in which previously collected data have indicated that elevated petroleum 
hydrocarbon concentrations are present. By contrast, environmental conditions to the 
southeast of these locations are poorly characterized and additional sampling is required 
to accurately understand contaminant concentrations in these areas (e.g., in the area 
within the approximate triangle formed by sampling locations SCH-62, BT-09, and LW-33S (a 
well that was dry when groundwater sampling was attempted]). As discussed in more detail 
in our September 10, 2004 memo to the Oregon Department of Environmental Quality (DEQ) 
presenting SICs Comments on Time Oil's Phase III Remedial Investigation Report, 
additional sampling within this area is particularly important for understanding the 
implications of the contaminant presence at the Bell Terminal facility for the 
downgradient PEO site. Therefore, as summarized below, the two proposed new well 
locations identified in Time Oil's September 22 proposal should be supplemented with at 
least two additional monitoring well locations in this portion of the site as well as at 
least two additional monitoring well locations in other areas of the site. 

As discussed in more detail in our September 10 memo, enhanced site sampling coverage and 
source characterization are needed in other portions of the Bell Terminal facility as well 
(e.g., in the area of the site to the east of sampling location BT-04 la location at which 
elevated petroleum hydrocarbon concentrations were observed]). This area is the location 
of numerous potential sources (e.g., potential releases associated with the pipeline, 
loading rack, above- and below-ground storage tanks, and periodic cleaning and maintenance 
of these structures including tank bottom handling), yet this has been the subject of 
highly limited characterization. Thus, at least one additional monitoring well should be 
installed in this area. 

Moreover, as reflected in our September 10 memo (as well as our Septeinber 17, 2003 e-mail 
to DEQ providing Recommendations regarding Time Oil sampling at Bell Terminal facility), 
inconsistencies in previously collected data indicate that particular care must be taken 
in collecting soil samples intended to characterize the capillary fringe zone to ensure 
that conditions in this zone are accurately reflected. Time Oil's proposal to collect 
samples "...at 5-ft intervals, and occasionally at 2.5-ft intervals or less, as needed for 
definition of lithology at each location..." (as described in their September 22 letter) 
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is probably insufficient to accurately identify and evaluate the capillary fringe zone. 
Instead, as recommended in our September 17, 2003 e-mail, characterization efforts for 
soil in the capillary fringe zone should include collecting 3 to 4 samples at 
approximately 1-ft intervals across the entire capillary fringe zone depth interval. Such 
sampling should be undertaken at all locations on the Bell Terminal facility where new 
monitoring wells are installed. At a mininoim, soil samples for laboratory analysis should 
be collected from the surface and the capillary fringe zone. All soil samples submitted 
for laboratory analysis should consist of discrete samples, including the multiple soil 
samples (at least 3 samples per boring) collected from the capillary fringe zone (i.e., 
samples should not be composited across depths or sample locations prior to laboratory 
analysis). As described in the September 22 Time Oil proposal, all samples should be 
analyzed for semivolatile organic compounds (SVOCs), volatile organic compounds (VOCs), 
total petroleum hydrocarbon (TPH) compounds, and metals. 

In addition, in light of the observed inconsistencies in the previously collected soil and 
groundwater data, certain previously sampled areas should be re-visited to collect the 
necessary data to resolve the obseirved inconsistencies (e.g., along the pipeline in the 
vicinity of sampling locations BT-01, BT-03, and BT-04.) In particular, collection and 
laboratory analysis of discrete soil samples from multiple depths within the putative 
capillary fringe zone (as described in the preceeding paragraph) is necessary to 
adequately characterize soil within this area. Moreover, no permanent monitoring wells 
have been inatalled in the central portion of the site where many of the most striking 
inconsistencies between soil and groundwater data were observed (e.g., in the vicinity of 
sampling locations BT-03 and BT-09). Installation of a well in this area using the soil 
sampling procedures described above would provide data that could assist in resolving the 
observed data inconsistencies as well as provide a location for ongoing monitoring of this 
area. 

Summary of Recommended Actions 

To address the deficiencies discussed above, additional investigation efforts are required 
at the Bell Terminal facility. Ac a minimum, these efforts include the following: 

* To better characterize contaminant distribution and potential contaminant migration 
in the southwestern portion of the Bell Terminal facility, at least two shallow wells (in 
addition to the new wells identified in Time Oil's Septeinber 22 proposal) should be 
installed within the approximate triangle formed by sampling locations SCH-62, BT-09, and 
LW-33S (e.g., one well located to the east of well LW-31S and south of sampling location 
BT-09, and one well located to the west of well LW-33S and south of sampling location 
GW25-1). A deep well should also be co-located at the latter location. 
* To better characterize potential sources and the extent of contamination existing to 
the east of sampling location BT-Q4, at least one additional shallow monitoring well 
should be installed to the east of sampling location BT-04 in the vicinity of the 
pipeline. 
* To better characterize groundwater in the central portion of the site and to assist 
in resolving previously identified discrepancies between chemical data for groundwater and 
soil samples collected in this area of the site, an additional shallow monitoring well 
should be installed near the pipeline in the vicinity of sampling locations BT-03 and BT-
09. A deep well should also be co-located at this location. In addition, selected soil 
sampling locations at which such discrepancies were previously observed should be 
revisited as described above (e.g., BT-01, BT-03, and BT-04). 
* To ensure accurate characterization of the capillary fringe zone soil (which is 
critical for undertstanding contaminant distribution and transport), soil sample 
collection for this zone at all sampled locations should follow the procedures discussed 
above (i.e., collection of multiple discrete samples at 1-ft sampling intervals across the 
capillary fringe zone and submittal for laboratory analysis for SVOCs, VOCs, TPH, and 
metals). At a minimum, discrete shallow soil samples should also be collected and 
analyzed at all sampled locations. 

In addition to the field investigation efforts addressed in Time Oil's September 22 
proposal, information regarding the construction and operational history of the Bell 
Terminal facility (e.g., information regarding the cleaning and maintenance of the tanks 
and other onsite structures) is crucial for accurately determining potential sources and 
contaminant transport at the site. Such information should also be compiled and 
integrated into evaluations of the Bell Terminal facility. 

These efforts are necessary to adequately characterize potential contaminant sources on 
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the Bell Terminal facility and to support informed decisions regarding the need for, 
scope, and nature of any remedial action requirements throughout the downgradient PEO 
site. 

Please let me know if you have any questions regarding these recommendations or need any 
additional information. 

--Cathy 

Catherine Petito Boyce, S.M. 
Principal Scientist 
Gradient Corporation 
600 Stewart Street, Suite 803 
Seattle, WA 98101 
(206) 267-2920 
(206) 267-2921 (fax) 
cpboyceSgradientcorp.com 
www.gradientcorp.com 
This message contains information which may be confidential or privileged. Unless you are 
the addressee (or authorized to receive for the addressee), you may not use, copy, or 
disclose to anyone this message or any information contained in the message. If you have 
received this message in error, please advise the sender by reply e-mail, and delete all 
copies of this message and its attachment(s). 
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1̂  LANDAU 
ASSOCIATES 

September 22,2004 

Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

Attn: Mr. Tom Roick 

R E : PROPOSAL FOR ADDITIONAL MONITORING W E L L INSTALLATION 

T I M E O I L NORTHWEST TERMINAL 

Dear Tom: 

This letter provides our proposal for installing additional monitoring wells at the Time Oil 

Northwest Tenninal in Portland, Oregon as part of ongoing remedial investigation (Rl) activities. The 

information collected from these wells will be used to supplement the nature and extent of contamination 

evaluation conducted for the Phase III RI, as presented in the draft Phase III RI report (Landau Associates 

2004). Installation of these wells was discussed during our meeting with the Oregon Department of 

Environmental Quality (DEQ) on September 14, 2004. 

Our proposal includes the installation of nine additional monitoring wells consisting of the 

foltowing: 

• Four wells along the shoreline of the Willamette River. These wells will be located 
between the Main Tank Farm Area and the river (near, but above the mean high water line) 
and will be used to assess whether there is a complete transport pathway for discharge of 
contaminated upland groundwater to tbe river. 

• Two upper zone wells in the Bell Terminal Tank Farm Area. These wells will be used to 
define the extent of contamination in the area at the southwestem comer of the property 
where elevated concentrations of petroleum-related compounds have been previously 
detected. 

• One upper zone well and one lower zone well north of the Main Tank Farm Area and 
adjacent to tbe northern property boundary. These wells will be used to define the 
northern extent of groundwater contamination by diesel-range and gasoline-range petroieum 
hydrocarbon compounds in this area. 

• One lower zone well to replace LW-4D. Well LW-4D was damaged during the first ISCO 
injection event in July 2004 and will be abandoned. Replacement ofthe lower zone vvell at 
this location is necessary to provide information on performance ofthe ISCO injections and 
to re-establish a downgradient monitoring location from the former pentachlorophenol (PCP) 
mixing area. 
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Proposed locations for these wells are shown on Figure 1. Brief descriptions of the well installation and 

sampling methodologies are provided below. More detailed descriptions ofthese procedures and sample 

well construction details are provided in the Phase III RI work plan (Landau Associates 2001). 

W E L L D R I L U N G AND INSTALLATION 

Prior to initiation of drilling, each proposed well location will be checked in the field by Landau 

Associates personnel and a private utility locate service to identify underground and aboveground utilities 

or other physical limitations that would prevent drilling at the proposed location. 

Welt installation will be conducted using hollow-stem auger drilling equipment operated by a 

well driller licensed in the State ofOregon. Because of access constraints, an ail-terrain limited access rig 

will be used. This rig is capable of accessing and drilling the well locations along the shoreline, as well as 

drilling the lower zone wells using step-down procedures across the confming unit. Monitoring wells will 

be constructed with 2-inch PVC casing and screen, in accordance with the well construction procedures 

provided in the Phase III work plan and applicable Oregon Water Resources Department (OWRD) 

regulations (OAR 690-240), and similar to the existing monitoring wells at the terminal. Discrete soil 

samples will be collected at 5-ft intervals, and occasionally at 2.S-ft intervals or less, as needed for 

definition of lithology at each location. Soil samples will be collected for chemical analyses from 

capillary fruige soil at each well location. Surface soil will also be collected at the Bell Terminal well 

locations only. Soil samples will be analyzed for semivolatile organic compounds (SVOCs) [U.S. 

Environmental Protection Agency (EPA) method 8270]; volatile organic compounds (VOCs) (EPA 

method 8260); total petroleum hydrocarbons (NWTPH-G, NWTPH-Dx); and six priority pollutant metals 

(EPA methods 6010/7000 series). The shoreline wells will be installed whh flush-mounted protective 

casing with precautions taken to prevent displacement of the well monument due to incidental sediment 

erosion or deposition; all other wells will be constructed with above-ground protective casing. 

The following assumptions were made regarding well construction for the proposed new wells: 

• Shoreline Wells: Well Depth - approximately 10 ft; Screen Length = 5 f\. The estimated 
well depth for these locations was based on data collected from the closest existing wells in 
the Main Tank Farm Area, the difference in ground surface elevation between the two areas, 
and expected groundwater gradient between the two areas. 

• Bell Tenninal Wells: Well Depth = approximately 20 ft; Screen Length = 10 ft. These wells 
will be constructed in the same manner as the existing wells within the Bell Tenninal Area. 

• Main Terminal Tank Farm Area, North Property Boundary Wells: Upper Zbne Well Depth = 
approximately 15 ft; Lower Zone Well Depth = approximately 30 ft; Screen Length (both 
zones) = 10 ft. These wells will be constructed in the same manner as those existing paired 
wells in the Main Tank Farm Area and other areas of the Terminal. 
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• Replacement of LW-4D: This well will be located within 10 radial ft from the original 
location of LW-4D and will be conshiicted in the same manner as LW-4D. 

Actual well construction details may change based on field observations. Boring logs for the existing 

Phase III RI wells were provided with the draft Phase HI RI report (Landau Associates 2004; Volume II). 

The boring log for LW-4D was provided with the Phase II RI report (Landau Associates 2001; Volume 

II)-

The newly installed wells will be developed after the final grout or chips have set in the well 

annulus for a minimum of 24 hours, using the methods identified in the Phase III Rl work plan. 

Groundwater sampling will not occur until at least 5 days following weli development. Following 

completion of well installation, each new well location will be surveyed by a licensed surveyor. 

G ROUNDWATER LEVEL MEASUREMENTS AND SAMPLING 

Prior to groundwater sampling, the depth to groimdwater at each well will be measured using a 

graduated water level indicator or oil-water indicator probe. Water level measurements will be collected 

at the routinely monitored terminal wells in conjunction with sampling ofthe shoreline wells (see below) 

and again during the fourth quarter 2004 groundwater monitoring event. The measurements will be timed 

based on predicted tidal fiuctuations in the river, to the extent possible, to achieve groundwater flow 

conditions where groundwater is discharging to the river. 

Groundwater samples will be collected for chemical analysis tix>m each well location. 

Groundwater samples from the shoreline wells will be collected within approximately 1 week of well 

development and in advance of the fourth quarter 2004 sampling event, if possible, in an attempt to 

collect information more representative of seasonal low groundwater conditions. Sampling of the 

shoreline wells will occur in conjunction with sampling ofthe wells located at the top of the river bank 

(LW-6D, LW25D, LW-24D, LW-23D, LW-22D, and LW35D), so that contemporaneous groundwater 

concentrations can be assessed between the two areas. Groundwater samples from the other new wells 

will be conducted in conjunction with the fourth quarter 2004 sampling event. Shoreline wells will not be 

sampled again during the fourth quarter 2004 event. Groundwater sampling at the new well locations will 

continue for a maximum of four consecutive quarters. 

The groundwater samples will be analyzed for the full suite of chemical analyses that are 

routinely included for the Phase III Rl groundwater sampling events, including SVOCs (EPA mediod 

8270); VOCs and MTBE (EPA method 8260); polycyclic aromatic hydrocarbons (PAHs; EPA method 

8270 SIM); total petroleum hydrocarbons (NWTPH-G, NWTPH-Dx); six priority pollutant metals (EPA 

methods 6010/7000 series); total dissolved solids (EPA method 160.1); and chloride (EPA method 
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methods 6010/7000 series); total dissolved solids (EPA raethod 160.1); and chloride (EPA method 

325.2). When sampling is conducted in conjunction with ISCO injection events, the well replacmg LW-

4D will be sampled only for PCP. 

REPORTING 

Following completion of well installation activities, boring/well construction logs will be 

prepared using gINT software. Following receipt of the laboratory analytical results, the data will be 

validated and input to the project database. As discussed with DEQ in our meeting on September 14, 

2004, the soil and groundwater analytical results and boring logs for the nine new wells identified in tliis 

letter will be incorporated into the evaluations presented in the final Phase III RI Report. 

SCHEDULE 

We propose the followtng schedule for installation of the proposed wells and reporting of the 

analytical results. The schedule is contingent on approval ofthis proposal by DEQ by October 5,2004, as 

outlined below. 

- Submittal of Proposal to DEQ September 24,2004 

Review/Approval ofProposal by DEQ October 5,2004 

- Well Installation mid to late October, 2004 

Receipt of Laboratory Analyses mid November, 2004 

Submittal of Final Phase III RI Report late January/early February 2005. 

I|| « 4: * * * 

We hope that this proposal provides you with the information that you need to help us move 

forward with this work. Please call me at 425-329-0271 if you have any questions. 

LANDAU ASSOCIATES, INC. 

lebekah Brooks 
Project Manager 

RB/tls/tam 
Attachment 

cc: Mark Chandler, Time Oil Co. 
Patty Dost, Schwabe, Williamson & Wyatt 
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a 
Uregon Department of Environmental Quality 

Northwest Region Portland Office 

"̂  Portland, OR 97201 -4987 
(503) 2»-5263 

September 20.20(M FAX (503) 229-69*5 
TTY (503) 229-5471 

Mark Chandler 
Tirae Oil Co. 
2737 W. Commodore Way 
Seattle, WA 98199-1233 

Re: Phase ED RI Report 
Time Oil Co. Northwest Temiinai 

Dear Mr. Chandler: 

TTic Department of Environmental Quality (DEQ) reviewed the April 30, 2004 Phase III 
Remedial Investigation Report, Time Oil Northwest Terminal, Portland, Oregon (Phase ID RI) 
prepared by Landau Associates. The Phase EI RI report follows the May 22,2003 Phase III RI -
Interim Subsurface Investigations Technical Mentorandum. Overall, the RI report is well written 
and presents much of thc Phase ID data. DEQ appreciates the effort Time Oil and Landau put 
into preparing the geologic cross-sections, interpreting available data, and continuing to refine 
the conceptual site model. 

Thank you for meeting witb us today. DEQ's comments on the RI report are attached. DEQ 
looks forward to Landau's proposal for additipnal groundwater monitoring points to twtter define 
the extent of contamination at the Main Tank Farm and the Bell Tenninal. 

Please call nie at 503-229-5502 if you have any questions about our review. 

Sincerely. 

Thomas E. Roick, Project Manager 
Cleanup & Lower Willamette Section 

Cc: Rod Struck / Alicia Voss, DEQ NWR 
Rebekah Brooks, Landau Associates, Inc. 
Patricia Dost, Schwabe, WiUiamson & Wyatt 

Attachment: DEQ comments on the Phase ffl RI Report 
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Time Oil 
Page 2 

DEQ Comments on the April 30,2604 Phase III Remedial Investigation Report 

General Comments 

A. The RI needs to provide the reader (e.g., U.S. Environmental Protection Agency, tribes, other 
interested parties) with an understanding of the nature and extent of contamination and the 
basis for the findings and conclusions in the report. While it is impracticable to reproduce all 
previous work in the RI report, the report needs to explain to the reader each step and the 
rationale used in completing the RI, and provide clear references to previous documents. 
Reproducing some of the information and figures presented in the RI Work Plan and Interim 
Subsurface Investigations submittal is necessary to provide a comprehensive RI report. 

B. The RI is based on only one round of results from the new Phase HI groundwater monitoring 
weDs. According to the schedule presented in Section 10, the results for the May 2004 
sampling event, and groundwater elevation measurements for August 2004 should be 
available to incorporate into the final RI report. 

C. The RI should provide a summary of the potential for historic or current releases to impact 
sediments or surface water of the Willamette River. Areas of concem are: 1) historic loading 
activities at the dock and potential for spills to sediments or surface water; 2) Phase II 
groundwater impacts to the storm drain with discbarge to the River [IRAM aheady in place]; 
3) petroleum hydrocarbon impacts to groundwater in the Main Tank Farm; and, 4) petroleum 
hydrocarbon impacts to groundwater at the Bell Terminal. In-water sediment sampling by the 
Lower Willamette Group will provide some data to assess potential sediment impacts. The 
need for any source control measures, in addition to those already conducted or in progress, 
should be evaluated as a follow-up to the upland Phase HI RI work. 

Specific Comments 

1. Executive Summary. This section should be revised based on the comments on the main text 
as appropriate. 

2. Section 2. Page 2-1. A section should be added to the report that describes the facilities 
regulatory compliance history with all applicable mles and regulations. 

3. Section 2.1. Page 2-1. This section states that the terminal was used for the receipt, storage, 
and distribution of petroleum and petroleum related products. The RI report should 
summarize historical information from the Phase HI RI Work Plan, but provide a more 
detaUed history of the Main Tank Farm and Bell Terminal activities. For example, the 
following information should be included: 

• Suinmary of over water (loading dock) activities; 
• Size, age, contents (current and historical), and construction (foundations) of the 

various on-site tanks; 
• Procedures for receipt and transfer of products should be further discussed (i.e., 

filling/transfer areas); 
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• Any documented spills or releases (e.g., include historic ethanol spills); 
• A description of what is known about how operators of the adjacent Schnitzer 

property "used" the 80 foot wide strip ofland at the Bell Tenninal westem property 
boundary; 

• A summaiy of what is known about releases associated vrith Schnitzer's removal of 
the pipeline to the Bell Terminal; and 

• Spill prevention and control plans in place during site operations. 

4. Section 2.2.2.7. Page 2-14. Please note that fluorene should be fluorine. 

5. Section 2.2.3.1. Page 2-15. The RI report should provide the basis and rationale for the grid 
system (i.e., how was the grid developed, how soil samples were collected and composited). 
While this infonnation is referenced, it would be helpful for the reader to restate the rationale 
and provide figures (e.g.. Figure B-l of the Phase HI RI Work Plan showing grid versus 
biased sampling areas, and Figure 17 of the Phase IH RI - Interim Subsurface Investigation 
Technical Memorandum). 

6. Section 2.2.3.1. Page 2-15. Paragraph I. This section states that 23 temporary well points 
were located within the Phase IH study area. The logs for these borings should be included in 
the report, the tabulated data referenced, and the results posted on an appropriate figure. 

7. Section 2.2.3.1. Page 2-15. Paragraphs Time Oil must address the potential for Bell 
Terminal releases to impact the downgradient Schnitzer property. In order to accurately 
characterize the nature and extent of Bell Terminal contamination, off-site data from the 
adjacent Schnitzer investigation should be included in the RI report and shown on 
appropriate figures. A discussion of the split sample results should be provided. 

8. Section 3.0. Page 3-1. Available historical maps (e.g., 1850's, 1890's, 1912, etc.) and aerial 
photographs or references to those provided in previous reports (e.g.. Phase III RI Work Plan) 
should be reviewed and discussed in terms of site features, topography, and geomorphology. 

9. Section 3.4. Page 3-4. A more detailed description of stormwater drainage should be 
provided (e.g., an update to that described in the Febmary 9, 2001 Phase n RI Report, 
response to conunent 2 and comment 9). Include a figure specific to the storm water drain 
lines, historic and existing catch basins, and piping to the wastewater treatment system. This 
section should also include general characteristics and the hydrology of the Willamette River 
(e.g., bathymetry, river dimensions, flow, depositional environment). 

10. Section 4.1. Figure 4-1. Figures 7-34 and 7-38 suggest that the extent ofgroundwater 
contamination has not been defined to the north. Therefore, the locality of the facility (LOF) 
may extend beyond the Time Oil property boundary to the north (the Port of Portland 
mitigation wetiands). Additionally, apparent releases at the Bell Terminal could migrate 
downgradient and impact the adjacent Schnitzer property. The LOF should be considered an 
approximation at these property boundaries until contaminant plumes and the extent of 
potential downgradient migration are more clearly defined. 
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DEQ Comments on the April 30,2004 Phase III Remeiiial Investigation Report 

General Comments 

A. The RI needs to provide the reader (e.g., U.S. Enviromnental Protection Agency, tribes, other 
interested parties) with an understanding of the nature and extent of contamination and the 
basis for the findings and conclusions in the report. While it is impracticable to reproduce all 
previous work in the RI report, the report needs to explain to the reader each step and the 
rationale used in completing the RI, and provide clear references to previous documents. 
Reproducing some of the information and figures presented in the RI Work Plan and Interim 
Subsurface Investigations submittal is necessary to provide a comprehensive RI report. 

B. The RI is based on only one round of results from the new Phase DI groundwater monitoring 
wells. According to the schedule presented in Section 10, the results for the May 2004 
sampling event, and groundwater elevation measurements for August 2004 should be 
available to incorporate into the final RI report. 

C. The RI should provide a summary of the potential for historic or current releases to impact 
sediments or surface water ofthe WiUamette River. Areas of concem are: 1) historic loading 
activities at the dock and potential for spills to sediments or surface water, 2) Phase n 
groundwater impacts to the storm drain with discharge to the River [IRAM already in place]; 
3) petroleum hydrocarbon impacts to groundwater in the Main Tank Farm; and, 4) petroleum 
hydrocarbon impacts to groundwater at the Bell Terminal. In-water sediment sampling by the 
Lower Willamette Group will provide some data to assess potential sediment impacts. The 
need for any source control measures, in addition to those already conducted or in progress, 
should be evaluated as a follow-up to the upland Phase ID RI work. 

Specific Comments 

1. Executive Summary. This section should be revised based on the comments on the main text 
as appropriate. 

2. Section 2. Page 2-1. A section should be added to the report that describes the facilities 
regulatory compliance history with all applicable rales and regulations. 

3. Section 2.1. Page 2-1. This section states that the terminal was used for the receipt, storage, 
and distribution of petroleum and petroleum related products. The RI report should 
summarize historical information from the Phase HI RI Work Plan, but provide a more 
detailed history of the Main Tank Farm and Bell Terminal activities. For example, the 
following information should be included: 

• Summaryof overwater (loading dock) activities; 
• Size, age, contents (current and historical), and constmction (foundations) of the 

various on-site tanks; 
• Procedures for receipt and transfer of products should be further discussed (i.e., 

filling/transfer areas); 
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11. Section 4.3. Page 4-3. This section should include the details provided in Landau's February 
9, 2001 Response to DEQ's Conoments, Phase H RI Report, conunent #6. Also note 
(comment 10 above) that it is not clear the Port of Portland mitigation wetiands are outside of 
the groundwater LOF. Additionally, this section should mention the beneficial uses of 
Willamette River surface water. 

12. Section 5.1. Page 5-1. In order for the investigation strategy to be more transparent to the 
reader, this section should provide additional infonnation regarding the soil investigation. 
The grid sampiing approach should be presented in greater detail including how soU saraple 
locations and depths were selected. Provide boring logs for all phase HI drilled and hand-dug 
soil borings. A table would be helpful summarizing the boring, field screening results, 
samples collected and analyses peiformed. 

13. Section 5.2. Page 5-3. This section should introduce existing monitoring wells and data 
available from those wells and how that data was used to locate the Phase HI wells. 

14. Section 6.1. Page 6-1. Numerous borings have been completed on-site. A table listing the 
boring number, total, depth, observations, and a detailed reference to the location of the 
boring log should be provided. 

15. Section 6.1. Page 6-1. Discuss whether available historic maps and aerial photographs 
indicate geomorphologic or manmade features that could have an effect on contaminant 
transport (e.g., preferential pathways). 

16. Section 7.0 and Figures 7-1 through 7-32. The RI should demonstrate whether the nature and 
extent (horizontal and vertical distribution) of hazardous substances released from the facility 
have been adequately characterized using available information on source locations, physical 
site data (groundwater flow data, topography, preferential pathways), and chemical analysis. 

It is difficult to tell from the data presentation in Section 7 and the figures if the extent of 
contamination has been determined. While the colored dots presented on the figures give the 
reader a general idea of the level of contamination, it would be more helpful if the actual 
confcentiation was posted on the figures, and contours estimated so that the reader can readily 
identify areas of contamination above various screening levels. The concentration ranges 
currentiy presented on some of the figures do not allow the reader to identify areas potentially 
above risk-based concentrations. The extent of contanunation should be .shown by 
contouring available concentration data, allowing areas that have been impacted to be 
defined, the extent to be estimated, the adequacy ofthe sampling locations to be evaluated, 
and potential data gaps to be identified. Data could also be presented in cross-sectional view. 
The report should comment on whether the grid-based composite sampling approach should 
be followed-up with additional biased samples to define the extent of contamination in areas 
where contamination was detected. 
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17. Section 7.2. Page 7-1. A general description and introduction to available groundwater 
monitoring data would be helpful to the reader. For example, an introduction to all available 
groundwater quahty data and groundwater concentration trends in selected weUs would help 
the reader interpret the I" quarter of Phase HI groundwater monitoring data. 

18. Section 7.2.2. Page 7-11. It would be helpful if representative groundwater concentrations 
were presented in cross-sectional view. 

19. Section 7.2.2.1. Page 7-12. Bell Terminal. The data collected by Schnitzer on and in thc area 
of the Bell Terminal should be included and discussed in this section. 

20. Section 7.3. Page 7-16. Please provide a figure identifying borings and wells where sheens, 
or non-aqueous phase liquid (NAPL) were observed. The extent of NAPL should be 
estimated. 

21. Section 8.2. Page 8-1. Metals concentrations detected in groundwater should be evaluated to 
determine if they may be related to reducing conditions resulting from the presence and 
degradation of petroleum product in the subsurface. 

22. Section 8.3.3. Page 8-11. Discuss PAH concentrations in soil as they relate to the former 
tank foundations. Are existing tank foundations a potential source of contamination to soil 
immediately underneath the tanks? 

23. Figure 2-6. Note that GW8-I is not labeled on Figure 2-6. 

24. Figures 6-2 through 6-13. 
• Is there a reason why GW borings are not included on cross-sections? 
• Selected cross-sections should show the extent of petroleum contamination based on 

sheen or NAPL. 
• Selected cross-sections should show the extent of site contamination by posting 

groundwater grab sample or monitoring well data. 

25. Figure 6-15. This figure should include the location of wells located on the Schnitzer 
property near the Bell Terminal. 

26. Figure 6-18. The contours on this figure indicate the presence of a northwest-southeast 
trending groundwater trough on-site. It is unclear if this is the result of tidal fluctuations in 
the lower groundwater zone. The figure should include contours between the shorehne wells 
and the river gauge. The interpretation of this figure should be presented in the text of the RI 
and any special considerations noted on the figure. Figures showing "representative" 
groundwater flow conditions should be presented in the RI report. 

27. Appendices C and D. Do outiined values represent exceedances of screening levels? 

28. Appendices D and E. The cover page tities for these appendices are incorrect. 
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11. Section 4.3. Page 4-3. This section should include the details provided in Landau's Febraary 
9,2001 Response to DEQ's Comments, Phase H RI Report, comment #6. Also note 
(comment 10 above) that it is not clear the Port of Portiand mitigation wedands are outside of 
the groundwater LOF. Additionally, this section should mention the beneficial uses of 
Willamette River surface water. 

12. Section 5.1. Page 5-1. In order for the investigation stiategy to be more transparent to the 
reader, this section should provide additional information regarding the soil investigation. 
The grid sampUng approach should be presented in greater detail including how soil sample 
locations and depths were selected. Provide boring logs for all phase HI drilled and hand-dug 
soil borings. A table would be helpful summarizing the boring, field screening results, 
samples collected and analyses perfonned. 

13. Section 5.2. Page 5-3. This section should introduce existing monitoring wells and data 
available from those wells and how that data was used to locate the Phase HI wells. 

14. Section 6.1. Page 6-1. Numerous borings have been completed on-site. A table listing the 
boring nuraber, total, depth, observations, and a detailed reference to the location of the 
boring log should be provided. 

15. Section 6.1. Page 6-1. Discuss whether available historic maps and aerial photographs 
indicate geomorphologic or manmade features that could have an effect on containinant 
transport (e.g., preferential pathways). 

16. Section 7.0 and Figures 7-1 through 7-32. The RI should demonstrate whether the nature and 
extent (horizontal and vertical distribution) of hazardous substances released firom the facility 
have been adequately characterized using available information on source locations, physical 
site data (groundwater flow data, topography, preferential pathways), and cheniical analysis. 

It is difficult to tell from the data presentation in Section 7 and the figures if the extent of 
contamination has been determined. While the colored dots presented on the figures give the 
reader a general idea of the level of contamination, it would be more helpful if the actual 
concentiation was posted on the figures, and contours estimated so that the reader can readily 
identify areas of contamination above various screening levels. The concentiation ranges 
currentiy presented on some ofthe figures do not allow the reader to identify areas potentially 
above risk-based concentiations. The extent of contamination should be shown by 
contouring available concentiation data, allowing areas that have been impacted to be 
defined, the extent to be estimated, the adequacy of the samphng locations to be evaluated, 
and potential data gaps to be identified. Data could also be presented in cross-sectional view. 
The report should comment on whether the grid-based composite sampling approach should 
bc followed-up with additional biased samples to define the extent of contamination in areas 
where contamination was detected. 
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Memorandum 

Alicia Voss, Oregon Department of Environmental Date: September 10,2004 
Quality 

Gradient From: Cathy Petito Boyce and Eric Butler 
coBtetAi ie* 

Subject: Comments on Time Oil's Phase HI Remedial 
Investigation Report 

cc: Jim Jakubiak, Schnitzer 
Jim Brown, James Brown and Associates 
Tom Zelenka, Schnitzer 

On behalf of Schnitzer Investment Corp. (SIC), Gradient Corporation has reviewed Time Oil's 

April 30, 2004 Phase III Remedial Invesiigation Report for the Time Oil NorthwesI Termmal. Portland, 

Oregon (the Phase III Rl; Landau, 2004), which you provided to SIC. As we have discussed, the 

environmental contamination data collected by Time Oil at its Northwest Terminal site (which includes 

the Bell Terminal) are critical for understanding potential contaminant sources and the contaminant 

distribution at SICs downgradient Premier Edible Oils (PEO) site. 

Located directly adjacent to and upgradient of the PEO property, the Bell Terminal facility 

consists of 10 above-ground storage tanks (ASTs) with more than 12 million gallons of storage capacity, 

a petroleum product loading rack, and an associated above- and below-ground piping network. Key 

features of the Bell Terminal facility are shown on Figure 1. This extensive petroleum hydrocarbon 

handUng facility was in operation at this location for approximately 50 years, beginning in 1953. As 

described in the initial conceptual site model prepared for the PEO site (Bridgewater Group, 2001), 

releases and migration of petroleum product contamination from sources on the Bell Terminal property 

have been identified as known or potential sources of contamination on the PEO property. The impacts 

of the Bell Terminal facility on the PEO site are further supported by the data presented in Time Oil's 

Phase 111 RI report. Thus, this review focuses on the implications of the data and conclusions presented 

in the Phase III RJ report for understanding conditions at the PEO site. 

The main text of this memoranduin provides an overview of our concems regarding the data and 

conclusions presented in Time Oil's Phase III Rl report and summarizes recommendations for additional 

data collection at the Bell Terminal facility. Supplemental information regarding the basis for these 

comments and recommendations is provided in Altachmenls A and B to tbis memorandum. Additional 
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information regarding the Bell Terminal facility and the documentation reviewed in preparing this 

memorandum is provided in Attachment C. 

Based on the primary issues of concem at the PEO property, these analyses focus on infonnation 

relevant for assessing the presence and fate of petroleum hydrocarbons on the Bell Terrainal property and 

their potential impacts on Ihe PEO property. In addhion, our review emphasized available data for 

groundwater and soil characterized as representaiive of the capillary fringe zone (i.e., tbe soil-

groundwater inteiface). This emphasis reflects the importance ofthese data for understanding the sources 

and transport of the petroleum hydrocarbon contaminants. Moreover, examples firom these data illustrate 

many ofthe concems identified in the Phase IIT Rl report. 

Our primary concems with the Phase III Rl report focus on the following issues: 

• Misleading data presentation leading to erroneous conclusions, including failure to 
present integrated site information 

• Data inconsistencies indicating incomplete site characterization, as well as limitations in 
characterization of specific sources 

• Unsupported allegations regarding contamination sources 

Exainples ofthese three broad areas ofconcern are reviewed below. 

As we have previously discussed with you, limitations in the available data for the Bell Terminal 

faciiity indicate that additional data collection and analysis is required to adequately characterize potential 

contaminant sources on the Bell Terminal facility and to support informed decisions regarding the need 

for, scope, and nature of any remedial action requirements throughout the downgradient PEO site. 

Specific areas that should be addressed by these additional efforts inchide the following: 

Additional characterization of the vertical distribution of total petroleum hydrocarbon 
(TPH) compounds 

Enhanced site coverage of sampling (particularly in Ihe westem and northem portions of 
the Bell Terminal facility) and enhanced characterization of potential source areas (such 
as in the vicinity of the numerous ASTs and other petroleum storage and handling 
stmctures at the site) 

Enhanced presentation of integrated site data, e.g., presenting a combined understanding 
of soil and groundwater data together with information regarding historical site activities, 
release*!, and interim actions 

Gradient CORPORATION 
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Until such efforts are undertaken, site characterization and remedial decision-making for the 

downgradient PEO property cannot be completed. 

Misleading Data Presentation 

The Phase IU RI repori presents data for petroleum hydrocarbons in soil and groundwater in a 

misleading fashion. As a result, erroneous conclusions are presented regarding the sources and 

disposition of these materials. For example, figures and text presented in the Phase IU Rl report indicate 

that petroleum hydrocarbons are present in three separate groimdwater plumes beneath the Bell Terminal 

facility, with differing sources (e.g.. Figures 7-33 and 7-34 in the Phase 111 Rl report). In a number of 

cases, tbe lines marking the "edge" of a plume are arbitrarily drawn and are not supported by the 

underlying numerical concentrations. The presentation and discussion ofthe groundwater data also fails 

to address important contextual information necessary for appropriate data interpretation. For example, 

such contextual information includes consideration of technical factors influencing the numerical validity 

of quantitative measurements of TPH concentrations in groundwater (e.g., whether the sample is from a 

develop monitoring well or a temporary well point). Moreover, the perspective on the distribution of 

petroleum hydrocarbons in groundwater (particularly for diesel) is skewed by the inclusion of 

inappropriate data The data presentation in the Phase III RI also fails to consider chromatographic 

evidence linking the materials observed at various locations on and downgradient of tlie Bell Terminal 

facility. Specific examples ofthese concems are presented in Attachment A to this memorandum. 

In fact, as shown in Figure 2 of tliis memorandum, the available data do not support a finding of 

three distinct plumes. Instead, the data indicate that petroleum hydrocarbons are more broadly present in 

groundwater extending under most of the central and westem portion of the Bell Terminal facility. This 

finding is consistent wilh observations in the Main Tank Farm part of the Time Oil Terminal, for which 

elevated petroleum hydrocarbon concentrations were also observed in groundwater over a broad area and 

are attributed to various spills, releases, and leaks from tanks, conveyance pipelines, and the loading rack 

(Landau, 2004). Specifically, the results for the Bell Temiinai facility show elevated petroleum 

hydrocarbon concentrations in the central portion of the site extending to lhe southwest and westem 

property boundary. As a result, as discussed below, the conclusions drawn in the Phase 111 Rl report 

regarding the sources ofthe petroleum hydrocarbons in groundwater are unfounded. 
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Similar problems exist in the data presentation for soil in fhe Phase III RI. Most importantly, 

inconsistencies in petroleum hydrocarbon results observed in groundwater and capillary fringe zone soil 

samples at certain locations suggest that characterization ofthis zone ofthe site is incomplete and lhat the 

conclusions presented in the Phase III Rl regarding the distribution of petroleum hydrocarbons in this 

zone are misleading. In particular, Figures 7-25 and 7-26 of the Phase III RI present the soil 

concentration data for TPH-diesel and TPH-gasoline in capillary fringe zone soil and suggest that areas of 

"clean" soil separate locations where higher concentrations were observed. This conclusion is not 

supported, however, by an integrated review of the soil and groundwater data and other relevant 

information. Instead, in a pattem that is consistent with the observed petroleum hydrocarbon distribution 

in groundwater indicated on Figure 2, die available data indicate more widespread presence of petroleum 

hydrocarbons in capillary iiringe zone soil. The inconsistencies in the soil and groundwater data are 

discus.sed in more detail in the Data Inconsistencies section ofthe main text ofthis memorandum, as well 

as in Attachment A. 

In addition to presenting misleading information regarding the results of sampling at the Bell 

Tenninal site, the Phase III Rl report also is misleading regarding the amount and type of sampling data 

that are available. In particular, the sampling coverage for the site is less extensive and rigorous than is 

suggested by the figures presented in the Phase III Rl report. For example, the figures do not adequately 

reflect the extensive use of temporary well points, composite soil samples, and qualitative analytical 

screening methods that occurred during the Phase III sampling events. In addition, sampling has been 

inadequate to characterize certain potential source areas, e.g., in the vicinity ofthe numerous ASTs and 

olher petroleum storage and handling stractures at the site. More detailed infomiation regarding these 

concerns is presented in Attachment A. 

Data Inconsistencies 

Inconsistencies between reported petroleum hydrocarbon concentrations in groundwater and 

capillary fringe zone soil samples indicate that sampling conducted at the site to date has not adequately 

or completely characterized contaminant presence at the Bell Terminal facility. In particular, as 

summarized in Table I of this memo, at numerous locations at the Bell Tenninal facility (e.g., BT-01, 

BT-03, BT-04, BT-08, and BT-09), the available dala indicate elevated concentrations of diesel- and 

gasoline-range petroleum hydrocarbons in groundwater samples (e.g., ranging as high as 22 mg/L), while 

concentrations ofthese chemicals in soil samples characterized as capillary fringe zone samples from the 

corresponding locations are reported as not detected, detected at relatively low concentrations, or not 
XMII 
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analyzed based on non-detect results in qualitative screening analyses. Because groundwater 

concentrations at these levels are typically accompanied by elevated soil concentrations and the presence 

of residual product, the reported data suggest that the collected soil samples do not accurately reflect 

condiuons within the capillary fringe. Review of soil sample depths and groundwater elevations for these 

samples suggests that in some case.s, tbis discrepancy may have resulted because the soil samples were 

collected at depths that are shallower than the true capillary fringe zone. 

These inconsistencies and deficiencies in the characterization oflhe Bell Terminal site are critical 

because they again result in misleading presentations of the available data and erroneous conclusions 

regarding the distribution and fate of contaminants at the Bell Terminal facility. For example, figures 

such as Figures 7-25 and 7-26 in Time Oil's Phase 111 RI report suggest that substantial zones of "clean" 

soil exist between locations where elevated petroleum hydrocarbons were observed in capillary fringe 

zone soil {e.g., between locations BT-05 and BT-06). By contrast, as indicated by the shading in the first 

column of Table 1 ofthis memorandum, when the groundwater and soil data are reviewed together, clear 

indications of elevated petroleum hydrocarbon presence are observed at 8 of the 10 locations sampled 

during the interim subsurface investigation, while petroleum product presence is also suggested at the 

remaining two locations. Moreover, as indicated in Figure 2 of tiiis memorandum, when the integrated 

data indicating the presence of elevated petroleuin hydrocarbons are illustrated, a more widespread 

distribution of such contaminants is observed beginning, at a minimum, at sampling location BT-04 and 

extending westward to the property boundary. These findings are discus.sed in more detail in 

Attachment A. 

Unsupported Allegations 

The Phase III RI report presents a number of unsupported allegations regarding the potential 

sources of petroleum hydrocarbon contamination at the Bell Terminal facility. In particular, reflecting an 

erroneous inteipretation ofthe available data, the report indicates that three separate groundwater plumes 

for petroleum hydrocarbon compounds exist at the Bell Terminal site. The Phase III RI report then 

speculates that the primary source of petroleum hydrocarbon contamination is due to activities and 

sources on the PEO property; however, the report provides no specific data or factual infotmation to 

support this allegation. 

Moreover, the lack of technical foundation for this allegation is indicated by the following 

factors. First, as discussed above, the available data do not indicate that three separate groundwater 
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plumes exist for petroleum hydrocarbons at the Bell Tenninai facility. Instead, as illustrated in Figure 2, 

the data indicate that a single diffuse piume extenrls from the central portion of the Bell Terminal facility 

towards the west and southwest, consistent with the prevailing groundwater flow direction and consistent 

with the pattem of contamination observed on Time Oil's Main Tank Farm. Examination ofthe available 

chromatographic data for the Bell Terminal and PEO sites also indicates that the signature of the 

downgradient diesel contamination observed on the PEO property (particularly at location MW-04) is 

consistent with the source materials present in numerous samples on the Bell Terminal property. 

Moreover, the chromatograms for the Bell Terminal locations also indicate the presence of petroleum 

product at these locations (rather than the presence of only dissolved petroleum hydrocarbon 

constituents). These findings indicate sources for the petroleum hydrocarbon materials at these locations 

that are above or upgradient of the observed locations. The affected locations are shown in Figure 3, 

while these analyses are described in more detail in Attachment A. 

Second, the Phase III Rl report provides no specific information regarding the types of activities 

or releases that are alleged to have occiured on the PEO property. In contrast to statements in the 

Phase III RI report that such activities on the PEO property are the predominant source of the 

contamination observed on the westem edge ofthe Bell Terminal facility, available information indicates 

that activities on the PEO propeity are unlikely to have played any significant role in the observed 

petroleum hydrocarbon distribution. For example, swom testimony of individuals familiar with die 1973 

breach ofthe Bell Tenninal pipeline that formerly extended from Bell Tetminal across the PEO site to the 

Willamette River indicaies that thc pipeline had not been in active use for many years prior to this evenl 

[i.e., that.as a practical matier, the pipeline had been abandoned). The testimony also indicates that little 

petroleum product, if any, was released as the result ofthis pipeline breach. Moreover, these individuals 

state that the former Time Oil pipeline across the PEO property was initially encountered near the bank of 

the Willamette River, not near the Bell Tenninal-PEO property boundary. Thus, if any releases occuned 

as a result of this pipeline breach, such releases would not have been expected to occur in the area near 

the Bell Tenminal-PEO property boundary. 

Similarly, as supported by review of historical aerial photographs, SIC and other users ofthe PEO 

property did not use the property bordering tlie Bell Tenninal facility for any operations. Historical aerial 

photographs spanning the period from 1939 to 1996 support the lack ofany substantial deveiopmeni on 

the property at the wesl end of the Bell Tenninal property. These photographs have previously been 

submitted with die Focused Site Characterization for the PEO site (Bridgewater Group, 1998) and are 

included in Attachment B ofthis memo. 
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Moreover, use and storage of petroleum hydrocarbon materials al the PEO property was limited 

both in the quantity and type of product, particularly in contrast with the far greater petroleum storage 

capacity at the upgradient Bell Terminal facility. Specifically, as shown in Figure 4, the only pe&oleum 

storage capacity at the PEO property was a single 10,000-gallon diesel above-ground storage tank located 

approximately 100 feet eŜ ĵ  of the PEO-Bell Temiinai property boundary (i.e., a tank with less than 0.1% 

oflhe storage capacity ofthe Bell Terminal facility). By contrast, the Bell Terminal facility (which began 

operations in 1953) had a storage capacity for petroleum hydrocarbon materials of more than 12 million 

gallons. Moreover, the Bell Terminal facility operated for a period of almost 50 years, while the PEO 

operations lasted only 25 years. In addition, analyses of the alleged impacts of releases from eidier the 

I0,000-g8llon AST on the PEO property or the breach of the fonner Bell Terminal pipeline lhat traversed 

the PEO property could nol account for the pattem of contamination observed in the vicinity of these 

stmctures, including the area located at the westem edge of the Bell Terminal facility. Additional 

documentation ofthese analyses is provided in Attachment A. 

It should also be noted that the distributions of gasoline and diesel petroleum hydrocarbons 

presented in the Time Oil Phase III report arc quite similar, suggesting similar sources. Bolh types of 

materials were stored at the Bell Terminal facility. By conbast, SIC and their lessees at the PEO property 

were nol known to bave had any significant uses or storage of gasoline. Tliis observation fiirther 

undermines the credibility ofthe statements presented in the Phase 111 Rl report regarding sources ofthe 

contamination observed at the west end ofthe Bell Terminal facility. 

Thus, the allegations regarding potential downgradient sources ofthe contamination ob.served on 

the Bell Temiinai facility are without foundation and are inconsistent with available information. 

We hope this information is helpful lo you as you conduct your review of Time Oil's Phase III Rl 

report. Please contact me (at 206-267-2920) if you have any questions regarding these comments. 
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Table 1 
Summary of Petroleum Hydrocarbon Results for Time Oil Bell Terminal Phase III Interim Subsurface Investigation 

0) 
O 
I 
Z o o 
CD 
CD 
CJO 
O l 
O 

Sample 
Location* 

BT-01 

BT-02 

BT-03 

BT-04 

BT-05 

BT-06 

BT-07 

BT^8 

BT-09 

BT-IO 

Soil Concentration 
(tnence)' 

TPH-G 
2.76 U 

NT 

NT 

NT 

715 

1.160 

NT 

2.98 U 

NT 

NT 

TPH-D 
301 

NT 

NT 

NT 

6.200 

198 

NT 

17,9 U 

NT 

NT 

Soil Sample Depth 
(ft bgs) 

13.5-M.5 

14-15 

9-10 

12.5-13.5 

14-15 

14-15 

12.5-13.5 

13.5-14.5 

13.5-14.5 

13.5-14.5 

Groundwater Concentration 
(muO,)' 

TPH-G 
1.87 

O.IOO U 

5,57 

5.29 

0.981 

12.2 

0.933 

3,42 

2,7 

0.100 u 

TPH-D 
1.94 

0.625 

22.2 

7.45 

2.06 J 

5.61 

1.06 

2.47 

5,28 

0.918 

Groundwater 
Elevation 
(ft bgs)" 

14.25 

13.5 

12.5 

14 

14.5 

14 

14.25 

15 

14,5 

14,5 

Notes' 

Strong pelroleum-like odor for depth Interval between 
12 and 14 feet bgs; very strong odor for interval between 
14 and 20 fcel bRS 
Mild petrolcum-likc odor for depth interval between 16 
and 19feclbj?s 
Strong petroleum-like odor for depth interval between 
13.5 and 17 fcct bgs; mild odor for interval between 17 
and 20 ft bgs 
Mild pelroleum-likc odor for depth interval between 14 
and 24 feet bgs 
Strong petroleum-like odor for depth interval between 
13 and 19.5 feet bgs 
Strong petroleum-like odor fbr depth interval between 
14 and 19,5 feet bgs 
Mild petroleum-like odor for dq5ih inierval between 
15.5 and 19.5 fcct bgs 
Strong petroleum-like odor for depth interval between 

.15 and 19 fcel bgs 
Strong petroleum-like odor for depth interval Isctwecn 
15.5 and 17 fcel bgs 
No odor reported 

Notes: 
bgs beiow ground surface 
NT sample nol analyzed for qiianliiative TPH concemrations (using Meihod NWTPH-Gx and -Dx) based on non-delecl readings in qiialilalive screening analyses 

(using Meihod NWTPH-HCID) 
TPH lolal peiroleum hydrocarbons (.G - gasoline.-D - diesel) 
U not delected al listed deiection limil 
The presence of elevaled TPH concentrations in groundwaier (at mg/L levels) together with loiv or not deiecled TPH concentrations in soil suggesls thai the collected 
soil sample may not accuralely reflect condiiions in Ihe capillary fringe zone, 
a Shading Indicates sample localions where elevated TPH concentrations were observed, i.e.. TPH concenlralions in groundwaier > I mg/L. TPH concentration 

in soil > 1,000 mgAg. Note Ihol a mild petroleum odor was also observed at one oflhe remaining two localions (i.e.. BT-Q2) and that TPH concentrations in 
groundwater al both of the remaining localions were not substantially less than the I mg/L benchmark laed in Ihis evaltiation (i.e.. 0.918 mg/L al BT.IO ond 
0.62Smg/LalBT'02). 

b Soil concenlralion data reported in Table 6 of Landau (2003). 
c Groundwaier concenlralion dala reponed in Table 8 of Landau (2003). 
d Approximate depih lo groundwaier ol lime of drilUng as reporied in boring logs (Attachmenl B; Landau. 2003). 
e Observations reported in boring logs (Attachmenl B: Landau, 2003). 
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Attachment A 

Supplemental Documentation of Comments on Time Oil's 

Phase III Remedial Investigation Report 
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This attachment provides supplemental technical support for the cotnments and data collection 

recommendations presented in die main text of this memorandum. Specifically, the data reviewed in 

developing these recommendations are discussed and the concems raised by the available data are 

described. Additional details regarding the Bell Terminal facility and the sampling that has been 

conducted to date on lhat property are presented in Attachment C ofthis memorandum. 

Concerns Raised by Available Data 

A number of features of the sampling conducted to date and the presentation of the available data 

raise concems regarding the adequacy of the available information for characterizing potential 

contaminant sources, as well as the nature and extent of contamination present at the Bell Tenninal 

facility. As summarized in the main text ofthis memorandum, thc primary concerns with the Phase 111 Rl 

report (Landau, 2004) include the following: 

• Misleading data presentation leading to erroneous conclusions, including failure to 
present integrated site information 

• Data inconsistencies indicating incomplete site characterization 

• Unsupported allegations regarding contamination sources 

Data and inteipretations for both soil and groundwater are affected by these problems. 

Misleading Data Presentation - Sample Results 

A number of concerns exist regarding the way in which the groundwater and soil data are 

presented in the Phase III Rl report. For groundwater, the primary concems include the following: 

Using arbitrary isopleth lines in figures presenting the groundwater results 

Skewing the presentation ofthe data by using inappropriate outlier dala points 

Failing to acknowledge limitations in the numerical validity of elevated TPH 
concentrations 

Combining data from diverse sources (e.g., different times and well types) 

Failing to consider chromatographic evidence 
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Similarly, the ways in which the soil data are presented in bolh figures and lext in the Phase 111 Rl report 

are not consistent wilh an integrated review of the data and reflect misleading inteipretations. In many 

cases, these deficiencies are associated wilh a failure to adequately and ^propriately consider available 

contextual information when presenting and interpreting the available data. Moreover, the report fails to 

provide an integrated perspective on the available information, again yielding misleading conclusions and 

faihng to take full advantage ofthe insights that can l>e obtained from a synthesized review of information 

from multiple information sources. 

Figure 7-33 of the Phase III RI (Diesel-Range Petroleum Hydrocarbons in Groundwater Upper 

Zone, October 2003) exemplifies many ofthe concerns wilh the presentation oflhe groundwater data. As 

shown in Figure A-l of this memorandum, one of die most visually sfriking problems with Figure 7-33 

from the Rl report is the way in which arbitrary isopleth lines and shading have been used to create thc 

impression that three clearly separated plumes of TPH-diesel exist in the upper zone groundwater. In 

many cases, the isopleth line at 1.0 mg/I. has been misused to suggest a strong difference between two 

concentrations that are only slightly different. For example, the TPH-diesel concentration at sample 

location SCH-61 (1.10 mg/L) is included within the shading ofthe westem-most "plume" shown on 

Figure 7-33, while the negligibly different concentrations at the nearby sample locations SCH-62 

(0.966 mg/L) and BT-10 (0.918 mg/L) are included in the "clean" zone outside the identified "plume." 

Similarly, Figure 7-33 in the Phase III RI report presents clear separations belween highly simdar diesel-

range concentrations at a number of sampling location pairs, even though there are no data available 

indicating substantially lower concentrations at any locations between these sampling station pairs (e.g., 

the pair SCH-56 [1.14 mg/L] and LW-30S (0.87 mg/L] or the pair BT-07 [1.06 mg/L] and BT-10 

[0.918 mg/L]. In fact, the pattem of concentrations at these and other nearby locations suggests a much 

broader area of elevated TPH-diesel concentrations in groundwater than is suggested by the RI report 

figure. 

The inclusion of an outlier data point also significantly distorts the interpretation of the 

underlying data reflected in Figure 7-33. Specifically, the westem-most "plume" of TPH-diesel in 

groundwater shown on Figure 7-33 includes an isopleth tine indicating highly elevated concentrations 

(greater than 100 mg/L) based on a single result from a temporary well point (796 mg/L al SCH-63B). 

Subsequent TPH-diesel results observed in a nionitoring well located adjacent to this sampling point were 

substantially lower (0.87 mg/L at LW-30S). As acknowledged in Time Oil's Phase III Rl report (p. 7-12), 

the initial elevated result is likely due to use of a temporary well point and likely reflects the presence of 

suspended particulate in the sample. Ifthe dubious elevated resuh from temporary well point SCH-63B is 
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omitted from this figure, then a pattem is again observed of TPH-diesel concentrations in groundwater on 

the order of 1-2 nig/L across the westem and southwestern end ofthe site. This misuse ofthis outlier data 

point is particularty important because it provides the primary basis for the subsequent erroneous 

conclusions that three distinct groundwater plumes exist at the site, the westernmost "plume" represents a 

.significantly greater contamination source, and that the source of the westernmost "plume" is west of the 

Bell Temiinai facility. 

The use of this outlier concentration value from a temporary well point is representative of the 

problems resulting from a failure to integrate various sources of infonnation when interpreting the 

available data. In tbis instance, the data interpretation in the figures and text ofthe Phase III RI does not 

differentiate between data obtained from a temporary well point and dala obtained from a permanent 

monitoring well. Instead, the data are applied as if they reflect similar levels of scientific rigor in data 

collection conditions and similar levels of technical validity. Similarly, the data presentation in the 

Phase 111 RI report frequently obscures or omits important contextual inforraation necessary for 

appropriately interpreting available data. For example, as discussed in more detail below, the figiues 

presenting the groundwater data (e.g.. Figures 7-33 and 7-34) do nol distinguish between results obtained 

from temporory and permanent monitoring wells or from qualitative screening level and quantitative 

laboratory analyses. Resuhs from multiple sampling dates are also combined. For example, although the 

tities of Figures 7-33 and 7-34 suggest that the groundwater data presented on these figures were all 

collected in October 2003, the lable notes indicate that the results were actually collected during four 

different sampling events. In fact, of the 30 groundwater sampling stations on the Bell Terminal property 

reflected in these two figures, sampling results from only 5 locations were collected during October 2003. 

In addition, tbe data interpretation presented in the Phase III RJ report fails to recognize 

limitations inherent in TPH measurements in groundwater, particularly for groundwater samples collected 

from temporary well points. In particular, at the mg/L TPH concentrations measured in many of the 

groundwater samples collected at the Bell Terminal property, the observed variations in concentration are 

more likely to reflect variations in sample collection at the sampled locations (i.e., the degree to which 

residual product or produci globules were included in the groundwater samples) rather than patterns of 

chemical transport. As a result, the observed concentrations should not be used in a rigorous quantitative 

fa.shion (as is suggested by the Phase III Rl's use of isopleths), but instead should be considered in a more 

approximate manner as a general indicator ofthe presence of elevated petroleum hydrocarbons. 

A-3 Gradient CORPORATION 

SCHN00196354 



In fact, as shown in Figure 2 in the main text of this memo, the available data do not support a 

finding of three distinct plumes. Instead, if the arbitrary isopleths and the outlier data point are removed 

from Figure 7-33, tlie data show that petroleum hydrocarbons are more broadly present in groundwater 

extending under most of thc central and westem portion of the Bell Temunal facility. This finding is 

consistent with observations in the Main Tank Farm portion ofthe Time Oil Terminal, for which elevated 

petroleum hydrocarbon concentrations were also observed in groundwater over a broad area and are 

attributed to various spills, releases, and leaks from tanks, conveyance pipelines, and the loading rack 

(Landau, 2004). Specifically, the results for the Bell Terminal facility show elevated petioleum 

hydrocarbon concentrations in the central portion of the site extending to the southwest and western 

property boundary. As a resuh, as discussed in the Unsupported Allegations section of this memo 

attachment below, the conclusions drawn in die Phase III RI report regarding the sources ofthe petroleum 

hydrocarbons in groundwater are unfounded. 

The findings illustrated in Figure 2 of the main text of this memorandum are supported by other 

sources of infonnation that are not considered in the Phase III RI report data interpretation. This 

supplemental informalion can assist in understanding the sources, distribution, and environmental fate of 

petroleum hydrocarbons present at the Bell Tenninal site. Such information includes observations 

documented in the boring logs for the soil borings and monitoring wells installed at the site and the 

chromatograms generated during the sample analyses (and provided in the laboratory analysis 

documentation for certain samples). Review of these supplemental sources of informalion provides 

additional insights into the petroleum hydrocarbon contamination present at the Bell Terminal facility. 

First, observations of petroleuin hydrocarbon sheen and odor in the boring logs suggest more widespread 

presence of petroleum hydrocarbons in the groundwater/capillary fringe zone than is suggested by the 

figures and data interpretation presented in the Phase III Rl report. Moreover, the chromatograms for the 

samples included in the interim subsurface investigations (Landau, 2002b) indicate the presence of 

petroleum product in certain groundwater and soil samples collected during this investigation. This 

finding suggests that petroleum product (rather than simply dissolved petroleum constituents in 

groundwater) passed through or was present at tlie sampled locations and that sources of these materials 

are above or upgradient of the sampled iocations. In addition, the results reflected in a number of the 

available chromatograms for the Bell Terminal facility and the downgradient PEO property are consistent 

with a common source of diesel material on the two properties. These findings are discussed in more 

detail in the Untupported Allegations section below. These supplemental data again support a finding of 

widespread presence of TPH in groundwater al thc Bell Terminal site rather tlian the presence of three 

separate plumes. 
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Similarly, a more careful and integrated review of the available soil data also suggests a similar 

disiribution pattem for petroleum hydrocarbons in capillary fringe zone soil at the Bell Terminal facility. 

In particular, inconsistencies between available data for groundwater and capillary fringe zone soil at 

certain locations suggest that the soil/groundwater interface has not been adequately characterized. 

Moreover, integrated review ofthe data also indicates that the figures in the Phase III Rl that present the 

soil sampling results for this soil zone are misleading. Specifically, an integrated review ofthe data does 

not support the interpretation presented in the Phase 111 RI figures that "clean" soil areas separate areas of 

"contaminated" soil (e.g., as shown in Figures 7-26 and 7-27 ofthe Phase 111 Rl report). These concems 

are discussed in more detail in tbe Data Inconsistencies section of this memorandum which is presented 

below. 

Misleading Data Presentation - Sampling Coverage 

In addition to presenting misleading information regarding the results of sampling at the Bell 

Terminal site, the Phase III RI report also is misleading regarding the amount and type of sampling data 

that are available. In particular, the sampling coverage for the site is less extensive and rigorous than is 

suggested by the figures presented in the Phase III Rl report. For example, the figures do not adequately 

reflect the extensive use of temporary well points, composite soil samples, and qualitative analytical 

screening methods that occuned during the Phase HI sampling events. In addition, sampling has been 

inadequate to characterize certain potential source areas, e.g., in the vicinity ofthe numerous ASTs at the 

site and other peU-oleum storage and handling stmctures. 

Figure A-2 provides an example ofthe types of concems for sampling coverage for groundwater 

lhat exist in the Phase UI Rl report. All of the sainpling locations indicated on this figure are included in 

figures presenting groundwater data in the Phase IU RI report; however, as indicated on Figure A-2, two 

of the identified locations were never sampled because they were dry at die time of the sampling event 

(LW-28S and LW-33S). Groundwater samples from six additional locations were only subjected to 

qualitative screening analyses. Due to the geographic locations of these eight samples, the presence of 

petroleum hydrocarbons in groundwater in large areas of the site is either uncharaclerized or is based on 

less rigorous, screening level sample analyses. In addition, of the 29 upper zone groundwater sampling 

stations indicated on Figure A-2, only 7 represenl permanent monitoring wells (i.e., die LW wells). 
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Sunilarly, the Phase 111 RI figures depicting the available soil data also suggest extensive soil 

sampling has occurred. In fact, as sliown in Figure A-3 (which illustrates this concem using data from the 

capillary fringe zone), soil sampling has been less extensive and rigorous than suggested by the Phase III 

Rl figures. For example, during the first part of the Phase III investigations (i.e., the preliminary 

evaluation), composite .soil samples were collected from designated grids within the Bell Terminal 

property. Allhough the sample localions appear to cover a variety of locations across the site, a number 

of the component subsamples of the composite samples were collected al locations that are likely to be 

outside of the areas that could have been affected by potential aboveground sources (e.g., tanks or 

pipelines). As a result, potential source areas raay have been missed by the sampling program. The use 

of a composite sampling approach could also be a contributing factor in weakening the likelihood that the 

sampling program would identify potential source areas. Specifically, because soils from the subsamples 

were combined to prepare the composite samples, the presence of soil from clean locations would 

potentially reduce the magnitude of concentrations identified for specific locations and reduce the 

effectiveness of the sampling approach for detecting contamination. This concem is heightened by the 

fact that many of the subsamples within a specific composite addressed widely separate and disparate 

sample locations. 

As described in more detail below, concerns also exist regarding the adequacy of the collected 

soil samples for characterizing soil concentrations within the capillary fringe zone, i.e., whether the soil 

samples were collected al appropriate depths. Again, because the soil samples were composite samples, 

collection of one or two subsamples within a grid at an insufficient depth to characterize the capillary 

fringe zone would dilute the effectiveness of the sampling prograni for detecting contamination within 

this zone. 

The soil sampling program also included extensive use of qualitative screening methods to 

analyze soil samples. As can be seen in Figure A-3, soil samples from large areas of the site were 

subjected only to qualitative screening methods. While screening methods can be a useful tool in site 

investigations, die relative quality and types of infomiation that are obtained from screening versus more 

rigorous analytical methods must be considered when interpreting the results from sampling programs. 

The extensive use of screening level analyses that is illusbrated in Figure A-3 is pervasive 

throughout the Bell Terminal sampling prograni. For example. Table A-l summarizes infonnation 

regarding the use of screening level versus quantitative petroleuin hydrocarbon analyses in die Phase III 

RI soil sampling prograin at the Bell Tenninal facility. As can be seen, onty a small proportion ofthe soil 

samples collected from the sampied locations and depths were subjected to quantitative chemical analyses 
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for petroleum hydrocarbon concentrations, particulariy in the two initial sampling events during the 

Phase 111 investigation. For example, ofthe 21 soil locations and depdis at the Bell Tenninal facility that 

were evaluated during the Preliminary Evaluation, only 6 were subjected to quantitative analyses for 

diesel concentrations (29%) and 2 were subjected to quantitative anaiyses for gasoline concentrations 

(9.5%). Similarly, of the 49 soil locations and depths evaluated during thc Interim Subsurface 

Investigation, only 7 were subjected to quantitative analyses for diesel concentrations (14%) and 4 were 

subjected to quantitative analyses for gasoline concentrations (8%). 

Because of these limitations in the geographic distribution or rigor of analytical techniques used 

to collect soil and groundwater at the site, most areas of the site have been subjected to limiled 

characterization (with the exception ofthe central and westem portions ofthe pipeline mnning across the 

center of the property). As a result, many potenrial source areas have not been adequately characterized 

(e.g., certain areas in the vicinity oflhe above-ground slorage tanks). 

Moreover, no samples were collected in any part of the Phase 111 investigations from the eastem 

portion of the Bell Terminal property in the vicinity of the localion where a diesel underground slorage 

tank (UST) was removed in Seplember 2001 [GeoEngineers, 2001]). Tlie technical memorandiun 

describing the results ofthe Phase III preliminary evaluation (Landau, 2002a) states that sampling was not 

conducted in this area because of the sampling that occurred during the UST removal; however, the 

sampling lhat was conducted during the removal action was substantially different than lhat which 

occuned during the Rl. In particular, during the removal action, the potenlial presence of TPH was 

characterized primarily based on field screening techniques (i.e., water sheen tests and headspace vapor 

measurements). Soil samples for laboratoiy analyses were collected from only a limiled number of 

depths and locations. 

Moreover, no samples were collected of groundwater or soil from the capillary fringe zone. Tlie 

UST removal report (GeoEngineers, 2001) notes that groundwater was not encountered during the 

excavation activities (which extended to a maximum depth of 13 fl) and stales that groundwater in dus 

area has typically been encountered at 18-20 ft below grade. By contrast, the work plan for the Phase 111 

investigations (Landau, 2001; which was prepared several months prior to the UST removal) indicates 

that the typical depth of the capillary fiinge zone is on the order of 12-14 ft bgs. This assessment was 

confirmed by die results of the preliminary evaluation (Landau, 2002a), in which the depth to 

groundwater ideniified for grid G24 (the sampling grid within which the former UST was located) was 

reported as approximately 14-14.5 ft bgs. Thus, the sampling conducted during the UST removal did not 
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extend to groundwater and conditions in the critical capillary fringe zone in this area were not 

characterized during the UST removal activities. 

In addition, thc Phase 111 preliminary evaluation documentation (Landau, 2002a) includes only 

limited infonnalion regarding the type of sampling conducted during die UST removal and the sample 

results. Moreover, because the UST removed in 2001 had replaced several previous tanks in dial general 

location, concems remain regarding the adequacy with wbich this area has been investigated. As a result, 

characterization of this potential source area remains incomplete. Characterization of the other 

"potenlially impacted area" identified in Uie preliminary evaluation (i.e., the loading rack near the eastem 

end of the Bell Terminal facility) was also limited during that phase of the investigations, consisting of 

one composite soil sample comprised of two subsamples and including no targeted groundwater samples. 

A monitoring well was installed to the south of this potential source during the third Phase III Rl 

sampling event; however, because groundwaier flow at the site is generally to the southwest, this well is 

unlikely to be downgradient of potential releases from this stracture. Again, characterization of this 

potenlial source area is incomplete. 

Thus, because of apparent deficiencies in geographic coverage, the combined results from the two 

parts of the Phase HI investigations do not provide an adequate basis for characterizing site conditions, 

determining potential sources, and assessing poiential downgradient migration associated wilh the Bell 

Terminal facility. 

Data Inconsistencies 

As noted above, inconsistencies exist between the observed petroleum hydrocarbon 

concentrations in soil and groundwater at several locations. Uiese discrepancies suggest that the soil data 

may not accurately characterize conditions in the capillary fringe zone and, dius, that the vertical 

characterization of the sampled locations is incomplete. Critical findings regarding the presence of 

petroleum hydrocarbons at die locations sampled during the interim subsurface investigations are 

summarized in Table 1 (presented in the main text ofthis memorandum); while comparable dala from the 

earlier preliminary evaluations are suinmarized in Table A-2. 

As can be seen in Table 1 ofthe main lext ofthis memorandiun, at several locations (e.g., BT-01 

and BT-08), groundwaier concentrations of gas- and diesel-range petroleuni hydrocarbons (TPH-G and 

TPH-D, respectively) are in the 2-3 mg/L range, while TPH-G and TPH-D are reported as not detected or 
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delected al low concentrations in the corresponding soil samples. A "strong [or very strong] petroleum-

like" odor was reported for soil within the depth interval from which these soil samples were coUected. 

Because groundwater concentrations at these levels are typically accompanied by elevated soil 

concentrations and the presence of residual product, the reported data suggest that the collected soil 

samples do not accurately reflect conditions within the capillaiy fringe. For example, the soil sample 

collected from location BT-08 was collected frora a deplh of 13.5-14.5 ft bgs. The reported groundwater 

elevation at the time of sampling, however, was slightly greater, at 15 ft bgs. This observation suggests 

that the soil sample may have been collected from a depth that was slightly shallower than the true 

capillary fringe zone and that a deeper sample may have yielded higher TPH concentrations in soil. 

Similarly, soil samples associated with a number of locations where the highest groundwater 

concentrations of TPH-G and TPH-D were observed also raise questions about the adequacy with which 

these samples characterize the capillary fringe zone. For example, TPH-G and TPH-D concentrations in 

groundwater collected from sampling locations BT-03, BT-04, and BT-09 range from 2.7 to 22.2 mg/L. 

At these locations, the depths of soil samples collected from the "capillary fringe zone" range from just 

above the reported groundwater elevation to three feet or more above the reported groundwater elevation. 

Moreover, based on non-detect results in qualitative screening analyses (using Method NWTPH-HCID), 

these soil samples were nol analyzed for TPH-G and TPH-D using quantitative laboratory methods (i.e., 

NWTPH-Gx and -Dx). As a result, the reported data do not provide quantitative information regarding 

TPH concentrations in soil in contact with groundwater containing highly elevated TPH concentrations at 

these locations. As shown in Table 1 ofthe main text ofthis memorandum, all bui two ofthe sampled 

locations have groundwater concentrations of TPH thai are greater than 1 mg/L and/or soil concentrations 

of TPH that are greater than 1,000 mg/kg, indicating widespread presence of elevated TPH concentrations 

in the sampled areas. Field notes for all of these locations also reported a strong or mild petroleum-like 

odor at these locations. Ofthe two remaining locations (i.e., BT-02 and BT-10), die field notes for one 

(BT-02) reported a mild petroleum-like odor. Moreover, the TPH concentrations in groundwater at both 

of these two remaining locations were not substantially less than the 1 mg/L benchmark used in this 

evaluation (i.e., 0.918 mg/L at BT-10 and 0.625 nig/L at BT-02). 

The screening analytical method applied to these "capillary fringe zone" soil samples (i.e., 

Method NWTPH-HCID) may also have contributed to die inconsistently low TPH concentrations 

reported at these locations. Specifically, this method may have been particularly prone to yield low-

biased results because the extraction step of the screening method calls for mixing only 5 grams of 

sodium sulfate (a drying agent) with 10 grams of soil prior to solvent extraction. The ratio of drying 
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agent to soi! is a critical factor in determining the extraction efficiency ofthe solvent, especially ftir moist 

samples. To enhance extraction efficiency, the ratio of drying agent lo soil ought to be at least I to 1, as it 

is in the quantitative NWTPH-Dx mediod itself If the amount of drying agent is insufficient and 

consequently the extraction efficiency is poor, the soil screening results would be biased low. As a result, 

the apparent discrepancy between groundwater and soil samples in the capillary fringe zone described 

above could be the result of poor soil sample location or inefficient HCID screening techniques, or both. 

Although groundwater data are more sparee frora the preliminary evaluation component of the 

Phase III investigations, the data summarized in Table A-2 suggest similar concems. For example, within 

Grids 23 and 24, the reported deplh to groundwater for the groundwater sample collected from that area is 

greater than 15 ft, while sorae of the composite soil subsamples from those grids were collected from 

depths as shallow as 9-10 ft. Similar, albeit smaller magnitude, concems exist for selected composite 

subsamples within almost all of the sampled grids. Again, these observations call into question the 

adequacy ofthe characterization of conditions within groundwater and the capillary fiinge zone and the 

degree to which source areas have been characterized by the investigations dial have been conducted to 

date. Moreover, as discussed in the Misleading Data Presentation sectian above, when the available 

information is considered in an integrated fashion, the data suggest a more widespread paHem of 

petroleum hydrocarbon presence at the ground water/soil interface, i.e., as illustrated in Figure 2 in the 

main text ofthis memorandum. 

Unsupported Allegations 

As described in the main text of this memorandum, a number of sources of information contradict 

the unsupported statements made in the Phase III RI report attributing the sources for the petroleum 

hydrocarbons observed at the westem end of the Bell Terminal facility to alleged activities and releases 

associated with users of the PEO property. This section provides supplemental information regarding two 

of die technical analyses lhat refute these allegations, i.e., the evaluation of available chromatographic 

information for sampling locations on the Bell Terminal and PEO properties and the analysis of the 

potenlial role of the PEO diesel above-ground storage tank in accounting for the presence of petroleum 

hydrocarbons at the two facilities. 
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Chromatographic Analysis 

In addition to numerical concentration results that are obtained from groundwater and soil sample 

analyses, the laboratory documentation for some samples collected during the Phase 111 Rl efforts also 

includes the chromatograms generated during the sample analysis. A review of these chromatograms 

provides insights regarding the nature and form of the petroleum hydrocarbons found at specific 

locations, the sources and transport of those materials, and potenlial linkages ainong various sampled 

locations. 

As summarized in Figure 3 of the main text of this memorandum, examination of the available 

chromatograms from samples collected along the Bell Terminal pipeline, near the westem border of the 

Bell Terminal property, and at several nearby locations on the PEO property reveals the extensive 

presence of petroleum hydrocarbons in the capillary fringe zone tiiroughout this area. The 

chromatograms also show a consistency among Ihe diesel range components of the examined samples. 

This observation suggests that the diesel-range petroleum hydrocarbons found at the locations shown on 

Figure 3 can be attributed to a common source. Review ofthe available chromatograms also indicates the 

presence of petroleum product at these locations. This finding indicates lhat petroleum product, not only 

dissolved petroleum constituents, passed through these locations and suggests that the sources of the 

observed petroleum materials were either above or upgradient ofthe examined locations. 

Unfortunately, the documentation of the laboratory analysis does not include on-scale 

chromatograms for all of the samples; however, the documentation provided in the Phase III RI report is 

sufficient to observe where the bulk of the diesel range material appears on the chromatograms and to 

determine the similarities among the samples. Figure A-4 depicts the chromatograms for soil and 

groundwater samples collected from the following selected sampling locations for which chromatograms 

were available: BT-04, LW-32, BT-03. BT-05, LW-30S, SCH-61, SCH-62, h/[W-04, and GW-04. These 

locations represent a general easl to wesl transect and are ananged from top to bottom on Figure A-4. 

The diesel range maten'als can clearly be observed in the center of each chromatogram. The 

chromatograms for SCH-61, SCH-62, MW-04, and GW-04 look somewhat different than the odiers 

because they were analyzed by a different laboratory al a differcnt time. Nevertheless, fheir diesel 

composition appears consistent with that of the upgradient locations. The infonnation refiected in these 

chromatograms again contradicts the conclusion presented in the Phase 111 RI that there are three separate 

plumes on the Bell Terminal property. Instead, the chromatographic dala indicale a large area affected by 
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a layer of diesel conlaminalion which begins, at a minimum, at the center of the Bell Terminal property 

and extends downgradient to the west and south west. 

While similar types of analyses are theoretically possible for assessing chemical relationships 

among samples based on the presence of gasoline-range petroleum hydrocarbons, the currentiy available 

groundwater and soil data for gasoline concentrations are insufficient to conduct such analyses. Such 

analyses can typically be readily undertaken for diesel, because diesel has far fewer soluble components, 

far fewer volatile components, and is far less biodegradable than gasoline. By contrast, the composition 

of gasoline that has been released into the environment is more sensitive than diesel to the effects of 

weathering (i.e., chemical observations in aqueous samples chiefly reflect the water soluble components 

of gasoline that have leached from released materials and will change over time). As a result, the 

chromatograms obtained from aqueous samples are less informative regarding the composition of the 

originally-released materials. 

While chromatograms from soil samples may be more useful for characterizing released ga,soline-

range petroleum hydrocarbon materials in some instances, samples that are used for such analyses must 

be collected using rigorous sampling techniques that ensure preservation ofthe volatile content ofthe soil 

sample. Tlie standard soil sample collection techniques that were used during the Phase IU RI are not 

sufficiently stringent to ensure adequate volatile component preservation. Moreover, the analytical 

method used in the Phase HI RJ only quantified a handfiil of gasoline components. To evaluate the 

chemical relationships among such a series of samples, il would be necessary to quantify dozens of 

gasoline components. Tlius, to undertake a similar evaluation for the gasoline-range petroleum 

hydrocarbons present at the Bell Tenninal site, additional sampling and analysis would be required. 

Analysis of Potential Impacts of PEO Diesel Tank 

Among the unsupported allegations made in the Phase III RI report is the contention that the 

petroleum hydrocarbon contamination observed near the westem boundary ofthe Bell Terminal property 

results "from activities by operators of the adjaceni Schnitzer property" (Landau. 2004). No specific 

activities or sources are identified in the Phase III RI re|X)rt and no documentation is provided in the 

report to support this allegation. 

As discussed in the main text of this memorandum, the only sizable petroleum hydrocarbon 

source known for the central portion ofthe PEO property was a single 10,000-gallon diesel AST which 
203017 

msioMiLdoc A-12 Gradient CORPORATION 

SCHNOOI 96363 



\ 

was positioned at two locations during the period of operation ofthe PEO facility (as shown in Figure I 

ofthe main lexl ofthis memorandum). As one component of evaluating the allegations in the Phase III 

RJ report, the nature of the releases necessary to account for the observed pattern of contamination near 

the westem boundary of the Bell Terminal property was explored. Specifically, this evaluation 

considered the potential for the fonner PEO diesel AST to yield the thicknesses of petroleum hydrocarbon 

product (or light non-aqueous phase liquid; LNAPL) at two nearby relevant locations on the PEO 

property (i.e., monitoring wells MW-04 and MW-05; as shown on Figure 3 in the main text ofthis 

memorandum). 

Once released, LNAPLs infiltrate through thc unsaturated zone of die soil, mound on the water 

lable, and spread in tbe direction of flowing groundwater (El-Kadi, 1994), Therefore, any sizeable spill 

from the fonner AST would be expected to be observed in downgradient monitoring wells (e.g., MW-05, 

which is located downgradient of the two former PEO site AST locations). LNAPL has never been 

measured in MW-05, however, during any of the observations that have been made at the PEO property 

(i.e., 23 observations of water levels and product levels that were collected between June 6, 2001 and 

January 28, 2003). By contî ast, MW-04 is located upgradient of die fonner PEO sile AST localions. Up 

to 6 feel of LNAPL have been observed at this location during the measurement events. The presence of 

LNAPL at MW-04 while it is absent at MW-05 indicates that the LNAPL source could nol be the fonner 

diesel AST tank on the PEO property. 

To further explore the potential for the former diesel AST at the PEO sile to have generated the 

LNAPL thicknesses observed at MW-04, a calculation was conducted to estimate a hypothetical spill 

volume from the former PEO site AST that would be required to result in an apparent 6 feet of floating 

LNAPL thickness at MW-04. This calculation requires the unrealistic assumption that LNAPL would 

spread upgradient, against gravity, lo MW-04. An example schematic of this calculation is shown in 

Figure A-5. illustrating the calculation conducted for the former PEO site AST location that is closer to 

MW-04 (i.e., approximately 40 ft from MW-04 and approximately 140 feet from MW-05). Based on this 

unrealistic scenario, a retease of more than 50,000 gallons' would be required to generate the high end of 

the range of observed LNAPL thicknesses. This result is greater than five times the capacity of the 

former PEO site AST. For the former AST location that is farther away from MW-04 (and closer lo MW-

' This calculalion was made for lhc AST location closer lo MW-04, Calculation assumed soil porosity of 0.35, LNAPL 
saturation of 0.85, and a floaiing LNAPL thickness al MW-04 of 1,25". Floating LNAPL thickness was calculated using de 
Pnstrovich equation (a/k/a CONCAWE) (as cited in Hampton ami Miller, 1988). 
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05), the release required to generate the observed product thickness would be even greaier (as would be 

the expected impact on MW-05). 

Thus, these evaluations illustrate the implausibility of the allegations made in the Time Oil 

Phase III RI report regarding the role of sources related to the PEO property for petroleum hydrocarbon 

contamination observed al the PEO-Bell Terminal property boundary. As indicated in these evaluations, 

the condhions necessary to generate the observed product presence near the property boundary would 

require product to have been released from the PEO diesel tank in quantities lhat are more dian 5 limes 

the total capacity of the tank, in addition, the released material would have had to have flowed 

upgradient a substantial distance while simultaneously not significantly impacting the downgradient well 

MW-05. 
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Table A-l 
Summnry of Prevalence of Type of Chemical Analyses 
Used in tfac Time Oil Phase HI Remedial Investigation 

for Petroleuni Hydrocarbons in Soil at the Bell Tenninal Facility 

Sampling Event 

Preliminary Evaluation 

Interim Subsurface investigation 

Splits from Schnitzer Sampling 

Third Phase Hi Sampling Event 

Soil Sample 

Depth Range 

(ft bgs) 

0-0.5 

I-I.5 

9-17" 

0-0.5 

1-2 

5-6 

9-10 

12.5-15" 

9-10 

14-18" 

12-16" 

No. of Sampied Soii 

Locations 

7 

7 

7 

10 

10 

9 

10 

10 

1 

5 

6 

No.orQuantltadvc 

Chemicai Analyses* 

TPH-D 

3 

I 

2 

2 

0 

0 

1 

4 

1 

5 

6 

TPH-G 

0 

0 

2 

0 

0 

0 

0 

4 

1 

2 

6 

Notes: 
bgs below ground surface 
TPll lotal petroleum hydrocarbons (-D - dies el; -G- gasoline) 

(a) These cohrmns indicale the numher of sampled soil locations for which quantilalive analyses for TPH 
concenlralions were conduded using Method NWTPH-Gx and -Dx. Soil samples from other localions were 
only screened qualilalivety using Meihod NWTPH-HCID. 

(b) Actual soil samples were collected al some subset of ihe lisied depih range. Vie specific sampled depth 
varied for individual samples wilhin the sample group. 
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Table A.2 
Summary of Petroleiun Hydrocarbon Results for Time Oil Bell 

Terminal Phase III PreUminary Evaluation 

Sample 

Localion 

G2I 

021-01 

-02 

G22 

G22-01 

-02 

-03 

GW22-01 
G23 

G23-01 

-02 

-03 

GW23-01 
G24 

G24-01 

-02 

-03 

GW24-01 

GW24-02 

G25 

G25-01 

-02 

-03 

GW25-01 

G26 

G26-01 

-02 

Soil Concentration 

(mg/kg)' 

TPH-G 

162 

NT 

NT 

NT 

NT 

NT 

TPH-D 

1120 

6580''' 

17.2"^ 

NT 

NT 

NT 

Soil Sample D e p t h 

(ft bgs)" 

16..5-17.5 

14-15 

14.5-15.5 

12.5-13.5 

13-14 

9-10 

12-13 

13-14 

14-15 

9-10 

13-14 

16-17 

16-17 

14-15 

14-15 

14-15 

G r o u n d w a t e r 

C o n c e n t r a t i o n (mg/L) ' 

T P H - G 

NT 

1.65' 

NT 

. N T 

NT 

T P H - D 

NT 

4.66 

NT 

NT 

NT 

A p p r o x i m a t e Dep th 

to G r o u n d w a t e r (fl 

bgs )" 

15.35 

15.40 

14.22 

14.45 

16.25 

A-17 Gradient CORPORATION 

SCHN00196368 



Sample 

Location 

-03 

GW26-0I 

G27 

G27-01 

-02 

-03 

GW27-01 

Soil Concentradon 

(mg/kg)' 

TPH-G 

NT 

TPH-D 

17.4 U 

Soii Sample Depth 

(ftbgs)" 

14-15 

14-15 

!3-14 

13-14 

Groundwater 

Concentration (mg^^)' 

TPH-G 

NT 

NT 

TPH-D 

NT 

NT 

Approximate Depth 

to Groundwaier (ft 

bgs)" 

15.00 

15.90 

Noles: 
bgs below ground surface 
NT sample not analyzed for quanlilative TPH concentrations (using Meihod NtVTPH-Gx cmd -Dx) based on 

non-deted readings in qualitative screening analyses (taing Mclhod NWTPH-HCID) 
TPU lolal petroleum hydrocarbons 
U not delected al lisied detection limil 
The presence of elevaled TPH concentrations in groundwater (at mg/L levels) together with low or nor delected TPH 
concenlralions in soil suggesls ihal the collected soil sample moy not accurately reflect conditions in the capillary 
fringe zone. 
(a) Soil concenlralion dala reporied in Table 8 of Landau (2002a). 
(b) Soil sample depth data reporied in Table I of Landau (2002a). 
(c) Groundwaier concentration data reported in Table 9 qf Landau (2002a). 
(d) Approximate ttepih lo groundwater reporied in Table 4 (Landau, 2002a). 
(e) This resull included a data validalion flag indicating thai the analyte wns positively ideniified and lhat the 

associated numerical value is lhe approximale concentralion oflhe analyie in the sample. 
ff) Kerosene-range TPH detected in thu: sample al a levet ̂ weeding one or more screemng crileria. 
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Historical Aerial Photographs for the Bell Terminal and PEO Facilities 
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Attachment C 

Supplemental Information Regarding the Bell Terminal Facility and the 

Information Reviewed in Preparing This Memorandum 
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This memorandum attachment provides supplemental infonnalion regarding the Bell Tenninal 

facilily and the available dala sources lhat were reviewed in preparing this memorandum. 

Background Regarding Bell Terminal Facility 

The Bell Terminal facilily is part ofthe Time Oil Company's Norihwest Temiinai site (Site #170 

in the Environmental Cleanup Site Infomiation [ECSI] dalabase compiled by the Oregon Department of 

Environmental Quality.) Comprising approximately 6 acres of the 52-acre Northwest Terminal site 

(Ecova, 1991), the Bell Terminal facility lies directiy to the east and upgradient ofthe Premier Edible Oils 

(PEO) property. The Main Tank Fann portion of the Northwest I'erminal is located directly to the north 

of the PEO property. Time Oil began operations at the current location of its Northwest Terminal in 

1943 (Landau, 1996), after previously having operated at a site which is cunentiy the southem part ofthe 

PEO property (from 1941 to 1943; Bridgewater Group, 2001). Time Oil purchased the Bell Terminal 

property in 1953 (Landau, 1996). 

The Northwest Terminal is the site of historical and current petroleum handling and storage 

operations, as wel) as other activities (including handling and use of wood treating products including 

penlachlorophenol and waste oil storage on the nortiiem portion of the property.) The Bell Temiinai 

faciUty contains 10 above-ground storage tanks (ASTs) and was also the site of a 5,000-gallon 

underground storage tank (UST). Used for storage of diesel fuel, the UST was installed in 1990 to 

replace previous USTs at the same tocation (DEQ, 2003c), and was removed in 2001 (GeoEngineers, 

2001). Used forstorage of gasoline, diesel, jel fuel, and ethanol, the ASTs have capacities ranging from 

3,000 to 80,000 banels (126,000 to 3,400,000 gallons) and a total capacity of 12.7 million gallons 

(Landau, 2001). The Bell Tenninal faciUty was in operation for approximately 50 years, beginning in the 

1950s and ending in 2001. Part ofthe Bell Terminal area (known as the south tank farm) was used as a 

track washing trough by Crosby & Overton, a waste-oil handling company which leased facilities on the 

Time Oil property from 1975 to 1989 (Landau, 1996). 

No information was found in the documents reviewed in preparing this memorandum (or in other 

documents obtained from DEQ files regarding the Time Oil Northwest Terminal) that detail the specific 

naUire or volume of materials handled at this facility. In light of its 50-year history of operations and the 

substantial .storage volumes present at this faciUty, however, the tanks, pipelines, loading racks, and other 

present al the Belt Tenninal facility (as well as the Main Tank Farm) represent significant potential 

sources for releases of petroleum products into the environmenl. Moreover, as described in the initial 
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conceptual site model prepared for the PEO site (Bridgewater Group, 2001), known dr potential sources 

of contamination on the PEO property include releases and migration from offsite sources on the Bell 

Tenninal property. The impacts of the Bell Terminal facility on the PEO site are further supported by the 

data presented in Time Oil's Pha-se 111 Remedial Invesiigation (Rl) report (Landau, 2004). 

Overview of Currently Available Data Generated by Time Oil for the Bell Terminal 

FaciUty 

In initially developing an approach for the remedial investigation (RI) ofthe Northwest Terminal 

(Time Oil, 1996), Time Oil assigned sampling of the Bell Temiinai facility to Phase 111 of the RI. 

Phases I and II of the Northwest Terminal Rl focused on contamination associated with 

pentachlorophenol mixing aciivities and waste oil storage activities on the portion of the Northwest 

Termina! located to the north of Ihe PEO site. Time Oil also conducted investigations on the eastem 

portion of the Northwest Tenninal property. Phase III of the Rl was intended to characterize soil and 

groundwater contamination associated wilh hisiorical operation of the tank farm and loading areas, 

including investigation of areas nol evaluated during the other components ofthe site investigations. 

Preliminary Phase III investigations were conducted at the Bell Terminal facility in August 2001, 

while additional Phase III interim investigations were conducted in July 2002. A third Phase Dl sampling 

event was conducted from August to October 2003. In addition, as part ofa removal action, soil samples 

were collected in October 2001 in the vicinity of an underground storage tank (UST) which was used to 

store diesel fuel. This tank had been inslallcd in 1990 to replace previous USTs at the same location 

(DEQ, 2003c). To prepare this memorandum, infonnation was reviewed regarding the approach used in 

these sampling efforts and the sampling results as presented in the following documenis: 

Work Plan. Phase III Remedial Investigation, Time Oil Norihwest Terminal, Poriland, 
Oregon (Landau, 2001) 

Phase 111 Preliminary Evaluation, Time Oil NorthwesI Terminal (Landau, 2002a) 

Phase III Rl - Interim Subsurface Investigation! (Landau, 2003a) 

Phase UI Interim Subsurface Investigation Soil and Groundwaier Samples, Laboratory 
Data Quality Evaluation, Time Oil Northwest Terminal (Ls.niuM, 2002b) 

Phase 111 Remedial Investigation Report, Time Oil Norihwest Terminal. Portland. 
Oregon (Landau, 20(M) 

Repori of UST Removal Site Assessment, Time Oil Northwest Terminal, 10350 North 
Time Oil Road, Portland, Oregon (GeoEngineers, 2001) 
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Associated conespondence was also reviewed (DEQ 2()03a, 2003b, 2002; Landau, 2(X)3b, 2003c). 

Phase 111 Preliminary Evaluation- During the prehminary investigations, composite soil samples 

were collected from 7 designated grid areas within the Bell Terminal portion of the Northwest Terminal 

facility. As shown in Figure A-3 (included in Attachment A of this memorandum), composite samples 

for each grid were composed of subsamples collected from 3 discrete, randomly-selected locations within 

the sampling grid. Two "potentially impacted areas" meriting targeted or biased soil sampling vvere also 

identified within the Bell Terminal facility. One composite soil sample consisting of subsamples 

colieclcd from 2 locations was collected in thc vicinity of one ofthese areas (i.e., the loading rack located 

near the eastern end oflhe Bell Terminal facility; AreaB 14). No samples were collected al tbe otber 

location, i.e., the fonner location of the UST that was removed in 2001 (/Vrea B13). The documentation 

of die preliminary evaluation indicated lhat samples were not collected in this area because of the 

sampling lhat had occurred during the tank removal. 

Based on field observations and the results of qualitative laboratory screening analyses using 

Method NWTPH-HCID, selected soil samples were analyzed for gasoline- and diesel-range petroleum 

hydrocarbons (TPH-G and TPH-D, respectively, using NWTPH-Gx and NWTPH-Dx). Soil samples 

were also analyzed for individual peiroleum hydrocarbon constituents (i.e., benzene, toluene, 

ethylbenzene, and xylenes [BTEX], and polycyclic aromatic hydrocarbon [PAH] compounds). 

Figure 4 of the technical memorandum describing the results of the preliminary evaluation 

(Landau, 2002a) and text on page 5 of that memorandum indicate that groundwater samples were 

collected from 7 locations within the Bell Tenninal property during the preliminary investigation (as 

.shown in Figure A-2 in Attachmenl A of this memorandum). The data summarized in Table 9 of the 

preliminary evaluation technical memorandum indicate that only one of these samples (G23-1) was 

analyzed for TPH-G and TPH-D (using NWTPH-Gx and NWTPH-Dx). The preliminary technical 

memorandum does not indicate whether screening analyses were conducted on the olher samples or if an 

altemate method was used to exclude samples from petroleum hydrocarbon analyses; however, 

documentation subsequendy presented in the Phase HI Remedial Investigation report (Landau, 2004) 

indicates lhat the other 6 groundwater samples were not analyzed using NWTPH-Gx and NWTPH-Dx 

based on the results of screening analyses using Method NWTPH-HCID. 
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The data review presented in the technical memorandum (Landau, 2002a) concludes that 

petroleum hydrocarbon compounds are present in surface and shallow soils on the Bell Terminal profwrty 

at low to moderate concentrations in a limited number of locations. The memorandum also concludes that 

the available soil data collected from deeper depths indicate elevated concentrations of petroleum 

hydrocarbon compounds in several locations. The description of thc groundwater data presented in the 

memorandum al.so reports the presence of elevated concentrations of petroleum hydrocarbons at a single 

location in the central portion ofthe Bell Terminal propetty (i.e., the only groundwater sample from die 

Bell Terminal property that was analyzed for petroleum hydrocarbons using NWTPH-Gx and -Dx). The 

technical memorandum also notes lhat elevated petroteum hydrocarbon concenUations were observed at a 

number of locations just to the west of the Bell Terminal property dial were sampled during an 

investigation ofthis area conducted by Schnitzer. 

UST Removal - On September 11, 2001, a 5,000-gallon diesel UST was removed from the 

eastem end oflhe Belt Tenninal property (GeoEngineers, 2001; in the vicinity of Area Bl 3, as discussed 

above). Subsequent DEQ correspondence indicates that thc removal was accompanied by notification 

from Time Oil of a release from the tank (DEQ, 2002). During the UST removal, the presence of 

petroleum hydrocarbons was assessed in randomly selected soil samples using field screening techniques 

(i.e., water sheen tesls and headspace vapor measuremenls). During the tank excavation, approximately 

30 cubic yards of petroleum-impacted soil were identified based on the field screening methods and were 

removed from the excavalion. 

Six soil samples were collected during the removal - one from each of two stockpiles, one each 

from beneath the fomier locations of the two ends of the UST, and one each from the northern and 

southern walls of the excavation. The greatest deplh from which a soil sample was coltected during the 

lank renioval was 13 ft. No samples were collected from groundwater or the capillary fringe zone during 

this removal action. Five of the samples (excluding one of the stockpile samples) were submitted for 

screening chemical analyses, i.e., anatysis for petroteum hydrocarbons using Method NWTPH-HCID and 

(for two samples) subsequent analysis for diesel- and lube oil-range petroleum hydrocarbons using 

Meihod NWTPH-Dx. Diesel concentrations in these two samples were 112 mg/kg in a sample coltected 

from the soudiem wait of the excavation and 12,900 mg/kg in a sample collected from one ofthe two 

stockpiles. 

Both stockpiles (comprising a total of 43 tons of petroleum-impacted soil) were disposed of 

offsite. DEQ issued a No Further Action letter for the UST removal on January 17,2002 (DEQ, 2002). 
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Phase HI Interim Subsurface Investigations - During die Phase 111 interim subsurface 

investigations (Landau, 2003a), soil and shallow groundwater samples were collected at 10 locations 

whhin the Bell Terminal property (as shown in Figures A-2 and A-3 in Attachment A of this 

memorandum). With one exception, all of tbese sampling stations are located directly adjacent to a 

pipeline nmning through the center of the Bell Terminal facility. The remaining sampling slation is 

located in the southwestem portion of the Bell Tenninal facility. Based on field observations and the 

results of qualitative laboratory screening analyses using Method NWTPH-HCID, selected soil samples 

were analyzed for gasohne- and diesel-range petroleum hydrocarbons (TPH-G and TPH-D, respectively, 

using NWTPH-Gx and NWTPH-Dx) as well as individual petroleum hydrocarbon constituents (i.e., 

benzene, toluene, ethylbenzene, and xylenes [BTEX], and polycyclic aromatic hydrocaibon [PAH] 

compounds). The groundwater samples were analyzed for TPH-G, TPH-D, and BTEX. 

The data review presented in the technical memorandum describing the results of the 

investigations concludes that petroleum hydrocarbon compounds are present in surface and shallow soils 

on the Bell Terminal property at low to moderate concentrations in a limited number of locations. Tlie 

memorandum also concludes that the available soil data collected from deeper depths indicate diat 

elevated concentrations of petroleum hydrocarbon concentrations are localized. The description of the 

groundwater data presented in the memorandum noles the presence of elevaled concentrations of 

petroleum hydrocarbons at a number of sampled locations along the eastem, central, and westem 

.segments ofthe .sampled portions oflhe pipeline area. 

Phase 111 Third Sampling Event - During the third sampling event of the Phase 111 investigations 

(Landau, 2004), soil samples were collected from borings installed al 7 locations within the Bell Terminal 

property as well as two hand-dug holes (as shown in Figure A-3 in Attachmenl A of this memorandum). 

In addition, groundwaier samples were collected from 8 of 10 monitoring wells (7 shallow wells and 3 

deep wells) that were installed duruig this sampling event (as shown in Figure A-2 oflhis memorandum). 

The remaining two wells were dry at the time of sampling. Based on fleld observations and the results of 

qualitative laboratory screening analyses using Method NWTPH-HCID, selected soil samples were 

analyzed for gasoline- and diesel-range petroleum hydrocarbons (TPH-G and TPH-D, respectively, losing 

NWTPH-Gx and NWTPH-Dx) as well as individual petroleum hydrocarbon constituents (ie., benzene, 

toluene, ethylbenzene, and xylenes [BTEX], and polycyclic aromatic hydrocarbon [PAH] compounds). 

The groundwater samples were analyzed for TPH-G, TPH-D, and BTEX. 
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The data review presented in the Phase III RI report concludes that petroleum hydrocarbon 

compounds are present in soil and groundwater wiUiin thrce discrete locations at the Bell Terminal 

facility: in Ihe central portion ofthe tank fatra, near the westem end oflhe east-west pipeline through the 

lank farm, and near the westem property boundary. The Phase III Rl report also presents various 

hypotheses regarding the potential sources of the observed pefroleum hydrocarbons and suggesls that the 

sources for the materials found within the central portion ofthe facility differ from those for die materials 

observed at the westem edge of the property. As discussed in more detail in the main text and 

Attachment A of this memorandum, the conclusions drawn in the Rl report regarding the distribution and 

sources ofthe petroleum hydrocarbon data are not supported by the available data. 
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IViemorandum 

Gradient From: 

Subject: 
COitrOKAllOH 

cc: 

Alicia Voss, Oregon Department of Environmenta! 
Quality 

Cadiy Petito Boyce and Eric Butler 

Overview of Comments on Time Oil's Phase III 
Remedial Investigation Report 

Jim Jakubiak, Schnitzer 
Jim Brown, James Brown and Associates 
Tom Zelenka, Schnitzer 

Date: August 3,2004 

On behalf of Schnitzer Investment Coip. (SIC), Gradient Coiporation has reviewed Time Oil's 

April 30, 2004 Phase III Remedial Investigation Report for the Time OU Northwest Terminal, Portland, 

Oregon (the Phase III RI; Landau, 2004), which you provided to SIC. As you are aware, the data 

collected by Time Oil at ils NorthwesI Tenninal site are critical for understanding potential sources and 

contaminant distribution at SICs downgradient Premier Edible Oils (PEO) site. Of particular concem are 

data for Time Oil's Bell Terminal facility. 

Located directly adjacent to and upgradient of die PEO propetty, the Bell Terminal facility 

consists of 10 above-ground storage tanks (ASTs) with more than 12 million gallons of storage capacity, 

a petroleum product loading rack, and an associaied above- and below-ground piping network. This 

extensive petroleum hydrocarbon handling facility was in operation at this location for approximately 

50 years, begmning in the 1950s. As described in the initial conceptual site model prepared for the PEO 

site (Bridgewater Group, 2001), releases and migration from sources on the Bell Terminal property have 

been identified as known or potential sources of contamination on the PEO property. The impacts of die 

Bell Tenninal facility on the PEO site are fiirther supported by die data presented in Time Oil's Phase III 

report. Thus, this review focuses on the implications of the data and conclusions presented in the Phase 

III RI report for understanding conditions at the PEO sile. 

This memorandum provides an initial overview of our concems regarding Ihe data and 

conclusions presented in Time Oil's Phase III RI report. As we have dLscussed, we are preparing more 

detailed documentation of our concems for subsequent submittal lo you and would appreciate the 
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opportunity to meet with you to discuss oiu concerns witii the adequacy of the existing information for 

the Time Oil site and the implications ofthe available data for evaluations at the PEO site. 

Our primary concerns widi the Phase III RI report focus on the following issues: 

• Misleading data presentation leaduig to erroneous conclusions, including failure to 
present integrated site informalion 

• Data inconsistencies indicating incomplete site characterization 

• Unsupported allegations regarding contamination sources 

ExMnples ofthese three broad areas ofconcern are reviewed below. 

As we have previously discussed with you, limitations in the available data for the Bell Temiinai 

facility indicate that additional data collection and analysis is required to adequately characterize potential 

contaminant sources on the Bell Terminal facility and to support informed decisions regarding the need 

for and nature of any remedial action requirements for downgradient areas. Specific areas that should be 

addressed by these additional efforts include the following: 

• Additional characterization of the vertical distribution of total petroleum hydrocarbon 
(TPH) compounds 

• Enhanced site coverage of sampUng (particularly in the westem and northem portions of 
the Bell Terminal faciUty) and enhanced characterization of potential source areas (such 
as in the vicinity ofthe former diesel underground storage tank located at the eastem end 
ofthe facility) 

• Enhanced presentation of integrated site data, e.g., presenting a combined understanding 
of soil and groundwater data together with information regarding hisiorical site activities, 
releases, and clean-ups 

Until such data are collected, site characterization and remedial decision-making for downgradient 

properties cannot be completed. 

Misleading Data Presentation 

The Phase 111 RI report presents data for petroleum hydrocarbons in soil and groundwater in a 

misleading fashion. As a resuh, enoneous conclusions are presented regarding the sources and 

disposition of these materials. For example, figures and text presented in the Phase III RI repori indicate 
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diat petroleum hydrocarbons are present in three separate groundwater plumes beneath the Bell Terminal 

faciUty, with differing sources (e.g.. Figures 7-33 and 7-34 in the Phase III Rl report). In a number of 

cases, the lines marking the "edge" of a plume arc arbitrarily drawn and are not supported by the 

underlying numerical concentrations.' Moreover, the perspective on the distiibution of petroleum 

hydrocarbons in groundwater (particularly for diesel) is skewed by the inclusion of inappropriate data.̂  

In fact, as shown in Figure 1 of this memo, die available data do not support a finding of diree 

distinct plumes. Instead, the data indicale that petroleum hydrocarbons are more broadly present in 

groundwater extending under most ofthe central and westem portion of die Bell Terminal facility. This 

finding is consistent with observations in the North Tank Farm part ofthe Time Oil Teiminal, for which 

elevated petroleum hydrocaibon concentrations were also observed in groundwater over a broad area and 

are attributed to various spills, releases, and leaks fixim tanks, conveyance pipeliaes, and the loading rack 

(I^andau, 2004). Specifically, the resuhs for the Bell Terminal facility show elevated petroleum 

hydrocarbon concentrations in the central portion of the site extending to the soudiwest and westem 

property boundary. As a result, as discussed below, the conclusions dravm in the Phase HI RI report 

regarding the sources ofthe pefroleum hydrocarbons in groundwater are unfounded. 

Data Inconsistencies 

Inconsistencies between reported petroleum hydrocarbon concen&ations in groundwater and 

capillary fringe zone soil samples indicate tbat sampling conducted at the site to date has not adequately 

or completely characterized contaminant presence at the Belt Terminal facility. In particular, al numerous 

locations at die Bell Terminal facility (e.g., BT-01, BT-03, BT-04, BT-08, and BT-09), die available data 

indicate elevated concentrations of diesel- and gasoline-range petroleum hydrocarbons in groundwater 

samples (e.g., ranging as high as 22 mg/L), while concentrations of these chemicals in soil samples 

characterized as capillary fringe zone samples from the conesponding locations are reported as not 

' For example. Figure 7-33 in llie Phase III RI rcporl presents a clear separaUon l>etween lhc highly similar dicscl-range 
concentrations al sampling localions SCHS6 (1.14 mg/L) and LW30S (0.87 mg/L), even though there ore no data available 
indicating substantially lower concentiations al any locations between these Iwo sampling stations. In fact, the pallem of 
ConcentraUons at these and other nearby locations suggesls a much broader area of elevated groundwater concentrations than is 
suggested by thc flgurc, 
^ The wcstcm-mosl "plume" of TPfMiescI in groundwater (shown on Figure 7-33) includes an isopleth liiw indicating highly 
elevated concentrations (greater than 100 mg/L) liased on a single resull Trom a temporary well point (796 mg/L al SCM-63B). 
Subsequent TPH-d'icsel results observed in a monitoring well located adjacent to this sampling point were substantially lower 
(0.87 mg/L at LW-30S). As acknowledged in Time Oil's Phase HI Rl repoit (p. 7-12), the inilial elevated results arc likely due lo 
use o f o temporary well point and likely reflect Ihe presence of suspended paniculate in thc sample. If thc dubious elevated 
result from temporaiy well point SCH-63B is omitted trom this ligurc, then a pattem is again observed of TPH-diesel 
concentrations in groundwater on the order of 1-2 rog/L across thc wesiem and southwestern end ofthe site. 
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detected, detected at relatively low concentrations, or not analyzed based on non-detect results in 

qualitative screening analyses. Because groundwater concentrations at tbese levels are typically 

accompanied by elevated soil concentrations and the presence of residual product, the reported data 

suggest that the collected soil samples do not accuralely reflect conditions within the capillary fiinge. 

Review of soil sample depths and groundwater elevations for these samples suggests that in some cases, 

this discrepancy may have resulted because die soil samples were collected at depths that are shallower 

than the trae capillary fiinge zone.̂  

These inconsistencies and deficiencies in the site's characterization are critical because they again 

result in misleading presentations of the available data and erroneous conclusions regarding tbe 

distribution and fate of contaminants al the Bell Terminal facility. For example, figures such as 

Figures 7-25 and 7-26 in Time Oil's Phase III RI report suggest that substantial zones of "clean" soil exist 

between locations where elevated petroleum hydrocarbons were observed in capillary fiinge zone soil 

(e.g., between locations BT-05 and BT-06). By contrast, as indicated by the shading in the iirst column 

of Table 1 of this memo, when the groundwater and soil data are reviewed together, clear indications of 

elevated petroleum hydrocarbon presence are observed at 8 of the 10 locations sampled during the interim 

subsurface investigation, while petiDleum product presence is also suggested at the remaining two 

locations. Moreover, as indicated in Figure 1 of this memo, when the integrated data indicating the 

presence of elevated petroleum hydrocarbons are illustrated, a more wide-spread distribution of such 

conlaminants is observed begirming, at a minimum, at sampling localion BT-04 and extending westward 

to the property boundary. 

Unsupported Allegations 

The Phase III RI report presents a niunbcr of unsupported allegations regarding the potential 

sources of petroleum hydrocarbon containination at the Bell Terminal facility. In particular, based on the 

erroneous interpretation tbat the available data indicate three separate groundwater plumes for petroleum 

hydrocarbon compounds at the site, the Phase III RI report speculates that the primary source of 

' To illustrate this issue. Table I of this memo summarizes thc petroleiun hydrocaiton rcsults for soil and groundwaier samples 
collected at thc Bell Terminal facility during Time Oil's Ph.-ise III interim subsurface invesiigation (Landau, 2003). As can be 
seen, the petroleum hydrocartjon concentrations in groundMvater al localions BT-01 and BT-08 were in the 2-3 mg/L range, while 
th« concentrations in corrcspoiKling capillary fringe zone soil samples were rcported at relatively tow or non-delect levels. 
Groundwater concentrations of petroleum hydrociutons in samples BT.03, BT-(M, and BT.08 range as high as 22.2 mg/L; 
however, based on qualitative screening analyses, corresponding soil samples were not analyzed for petroleum hydrocaibons 
using quantitative laboraiory methods. Moreover, the reported depths of these soil samples ranged from ju.<it above to 3 feet or 
more above the rcported groundwater elevation. 
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petroleum hydrocarbon contamination is due to activities and sources on die PEO property. However, the 

report provides no specific data or factual information to support this allegation. 

Moreover, the lack of technical foundation for this allegation is indicated by the following 

factors. First, as discussed above, the available data do not mdicate that three separate groundwater 

plumes exi.st for petroleum hydrocarbons at the Bell Terminal faciUty. Instead, the data indicate that a 

single diffuse plume extends from the central portion of die Bell Terminal facilily towards die west and 

southwest, consistent with the prevaiUng groundwater flow direction and consistent with the pattem of 

contamination observed on Time Oil's North Tank Farm. 

Second, the Phase III RI report provides no specific infonnation regarding the types of aciivities 

or releases that are alleged to have occurred on the PEO property. In contrast to statements in the 

Phase HI RI report that such activities on the PEO property are the predominant source of the 

contamination observed on the wesiem edge ofthe Bell Terminal facility, available information indicates 

diat activities on the PEO property are unlikely to have played any significant role in the observed 

petroleum hydrocarbon distribution. For example, swom testimony of individuals familiar wilh the 1973 

dismption of the Bell Tenninal pipeline that formerly extended across the PEO site indicates tbat the 

pipeline had not been in active use for many years prior to this event and that little material, if any, was 

released as the result of this event. Moreover, these individuals state that this pipeline was initially 

encountered near the river, not near the Bell Terminal-PEO property boundary. Thus, if any releases 

occurred as a result of this disruption, such releases would not bave been expected to occur in the area 

near the Bell Tenninal-PEO property boundary. 

Similarly, as supported by review of historical aerial photographs, SIC and other users ofthe PEO 

property did not use the property bordering die Bell Terrainal faciUty for any operations. Moreover, use 

and storage of pefroleum hydrocarbon materials was limited at the PEO property, particularly in contrast 

with the far grcater petroleum storage capacity at the upgradient Bell Terminal facility. Specifically, the 

onty pefroleum storage capacity al the PEO property was a single 10,000-gallon diesel above-ground 

storage tank located approximately 100 feet east ofthe PEO-Bell Terminal property boundary (i.e., a tank 

with less than O.iyo ofthe storage capacity ofthe Bell Terminal facility). By contrast, the Bell Terminal 

facility (which began operations in the 1950$) had a storage capacity for petroieum hydrocarbon materiais 

of more than 12 milUon gallons. It should also be noted that the distributions of gasoline and diesel 

petroleum hydrocarbons presented in the Time Oil Phase III report are quite similar, suggesting similar 

sources. Both types of materials were stored at the Bell Terminal facility. By contrast, SIC and other 
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users of the PEO property were not known to have any significant uses or storage of gasoUne. This 

observation further undermines the credibility of the statements presented in the Phase IU Rl report 

regarding sources ofthe contamination observed at the wesl end ofthe Bell Tetminal facility. 

Thus, the allegations regarding potential downgradient sources ofthe contamination observed on 

the Bell Terminal facility are without foundation and are inconsistent widi available information. 

We hope this information is helpfiil to you as you conduct your review of Time Oil's Phase III RI 

report. We look forward to meeting with you to discuss these findings in more detail. In the meantime, 

please contact me (at 206-267-2920) if you have any questions regarding these comments. 
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Table 1 
Summary of Petroleum Hydrocarbon Results for Time Oil Bell Terminal Phase 10 Interim Subsurface Investigation 

CO 
O 
X 

z 
o o 
CD 
O 
CAi 
CO 
O l 

Sample 
Location* 

BT-01 

BT.02 

BT-03 

BT-04 

BT-05 

BT-06 

BT-O? 

BT-08 

BT.09 

BT-10 

SoU Concentratioa 
(me/lcB)'" 

TPH-G 
2.76 U 

NT 

NT 

NT 

715 

i.160 

NT 

2.98 U 

NT 

NT 

TPH-D 
301 

NT 

NT 

NT 

6,200 

m 
NT 

17.9 U 

NT 

NT 

Sou Sample Depth 
(ftbgs) 

I3.S-M.5 

14-15 

9-10 

12,5-13.5 

14-15 

14-15 

12.5-13.5 

13.5-14.5 

13.5-14.5 

13.5-14.5 

Groandwater Coacentration 

TPH-G 
1.87 

0.100 U 

5.57 

5.29 

0.981 

12.2 

0.933 

3.42 

2.7 

0.100 U 

TPH-D 
1.94 

0.625 

22.2 

7.45 

2.06 i 

5.61 

1.06 

2.47 

5.28 

0.918 

Groondwater 
Elevatioo 
(ftbgs)" 

14.25 

13.5 

!2.5 

14 

14.5 

14 

14.25 

15 

14.5 

14.5 

Notes' 

Strong petroleum-like odor for depth interval between 
12 and 14 feet bgs; very strong odor for interval between 
14 and 20 feet bgs 
Mild pctrolcum-like odor for depth interval between 16 
and 19feetbfis 
Strong petroleum-liJce odor for depth interval between 
13.5 and 17 feet bgs; mild odor for interval between 17 
and 20 ft bgs 
Mild petroleum-like odor for depth interval between 14 
and 24 feel bgs 
Strong petroleum-like odor for deptb interval between 
13 and 19,5 feet bgs 
Strong petroleum-like odor for depth interval between 
14 and 19.5 feet bgs 
Mild petrolcum-tikc odor for deptfa interval between 
15.5 and 19.5 feet bRs 
Strong petroleum-like odor for depth interval between 
15 and 19 feet bgs 
Strong petroleum-like odor for depth interval berween 
15.5 and 17 feet bgs 
No odor reported 

Noles: 
bgs below ground stirfixe 
NT sample not analyzed for quanlilative TPH concentrations (using Method NWTPH-Gx and -Dx) based on non-detect readings in qualitative screening analyses 

(using Meihod NWTPH-HCID) 
TPH total petroleum hydrocarbons (-G - gasoline, -D - diesel) 
U not delected at listed deiection Umit 
The presence of elevated TPH concentrations tn groundwater (at mg/L levels) together wilh low or nol detected TPH concentrations in soil suggesls lhat the collected 
soil sample may not accurately reflect condiiions in the capillary fringe zone, 
a Shading indicates sample localions where elevaled TPH concentrations were observed, i.e.. TPH concentrations in groundwater > 1 mg/t, TPH concentration 

in soil > 1.000 mg/kg. Note lhat a mild petroleum odor was also observed at one afthe remaining two localions (l.e.. BT-02) and tkal TPH concentrations in 
groundwater at both ofthe remaining loeations were not substantially less Ihan the 1 mg/l benchmark used in this evaluation O-e.. 0.918 mg/L at BT-IO ond 
0.625 mg/L at BT-02). 

b Soil concentralion data reported in Table 6 of Landau (2003). 
c Groundwater concentration data reporied in Table 8 of Landau (2003). 
d Approximale deplh to groundwater al time of drilling as reported in boring logs (Attachment 2: Landau, 2003). 
e Observations reported in boring logs (Attachment 2: Landau, 2003). 
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Memorandum 

To; Chip Humphrey, U.S. Environmental Protection Agency Date: March 1, 2006 
Eric Blischke, U.S. Environmental Protection Agency 

C O R P O J I A T I O N 

Gradient From: Cathy Petito Boyce and Eric Butler in collaboration with 
Don Coberley (URS Corporation) 

Subject: Comments on the Lower Willamette Group's Draft 
Conceptual Site Model for the Premier Edible Oils Site 

cc: Jim Anderson, Oregon DepL of Environmental Quality 
Tom Roick, Oregon Dept. of Environmental Quality 
Mike Romero, Oregon Dept. of Environmental Quality 

On behalf of Schnitzer Investment Corp. (SIC), Gradient Corporation has reviewed the undated 

draft Premier Edible Oils CSM Site Summary - Appendix A-15 that was prepared on behalf of the Lower 

Willamette Group (LWG). Hereinafter referred to as the LWG's CSM document, this document was 

reportedly submitted to the U.S. Environmental Protection Agency (EPA) in September 2004' and was 

provided to SIC by the Oregon Department of Environmental Quality (DEQ) in January 2005. The 

comments presented in this memorandum focus on Appendix A-15 ofthe LWG's conceptual site model 

(CSM) for the Portland Harbor site; however, selected comments on CSM appendices addressing other 

sites are included where similar issues are raised. The LWG's complete CSM document was not 

available for review. 

As detailed in these comments, the primary concems raised by the LWG's CSM document for 

the PEO site include the following; 

Misleading and erroneous characterization ofthe conditions and potenlial contaminant 
sources at and in the vicinity ofthe PEO site. In particular, the LWG's CSM document 
ignores substantial petroleum contaminant sources {e.g.. Time Oil's upgradient Bell 
Terminal petroleum handling and storage facility), while focusing on potential sources 
that are unlikely to have contributed significantly, if at all, to the peb-oleum 
contamination observed in groundwater and soil at depth at the PEO site (e.g., the former 
Bell Terminal pipeline that crossed the PEO property). 

Deficient and erroneous characterization of conditions and potential contaminant 
sources for the Time Oil Bell Terminal facility. In particular, the conclusions presented 
in the LWG's CSM document rely heavily on draft Time Oil documentation regarding 

' The undated version of Appendix A-15 that was reviewed in preparing these comments indicates that it reflects revisions as of 
September 15, 2004, while EPA's letter commenting on the LWG's overall CSM document indicates lhat it was submitted to 
EPA on September 17, 2004 (U.S. EPA, 2005). 
202017 

miiB06i.doc 1 G r a d i e n t CORPORATION 

SCHN00196387 



the Bell Terminal facility that suffers from numerous limitations including: misleading 
data presentations that promote erroneous conclusions, data inconsistencies indicating 
incomplete site characterization, and misleading and unsupported allegations regarding 
potential contamination sources. 

• Inadequate characterization of condiiions at the PEO facilily, due to reliance on 
outdated or incomplete information. In particular, by contrast with the interpretation of 
the available data for the PEO site presented in the LWG's CSM document, a more 
complete and accurate review of the available data strongly points to Time Oil-related 
sources as playing the significant contributing role in the petroleum hydrocarbon 
contamination observed in groundwater and soil at depth at the PEO site (i.e., activities 
on the Bell Terminal property and the historic Time Oil bulk fuel facility previously 
located on the southem portion ofthe PEO property). 

These comments are discussed in more detail below, as well as in the Attachments and Appendix to this 

submittal. 

As recognized by EPA in its comments on the LWG's overall CSM document (U.S. EPA, 2005), 

a significant "limitation ofthe CSM Update is the inclusion of subjective and sometimes biased language 

in the site summaries." In particular, the LWG's CSM document for the Premier Edible Oils (PEO) site 

is replete with erroneous and misleading statements regarding potential contaminant sources and 

contaminant distribution at the PEO property as well as the upgradient Time Oil Beil Terminal property. 

Most notably, witiiout any technical or other supporting documentation, the LWG's CSM document 

includes numerous statements attributing contamination observed at the PEO and Bell Terminal facilities 

to alleged contaminant sources that are unlikely to have contributed substantially, if at all, to the 

contamination at these sites, e.g., breakage of a fomier Bell Temiinai pipeline that traversed the PEO 

property or unspecified and undocumented "activities" of "operators ofthe Schnitzer facility." 

By contrast, in evaluating potential sources for petroleum hydrocarbon contamination at the PEO 

property, the LWG's CSM document fails to mention the considerable contaminant source potential 

posed by the upgradient Bell Terminal facility, a mullimilHon-gallon petroleum product handling and 

storage facility that operated for approximately 50 years. In particular, the LWG's CSM document fails 

to discuss the contaminant source potential presented by the Bell Terminal petroleum product transfer 

and storage facilities (e.g., the tanks, pipelines, and loading racks) or by the routine operational practices 

for petroleum tank farm facilities during the era in which the Bell Terminal facility operated {e.g., 

practices for cleaning petroleum storage tanks and disposing of petroleum-containing tank bottom 

sludges in nearby site soils). Similar inaccuracies and unfounded allegations regarding potential 
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contaminant sources and distribution at the PEO and Bell Terminal facilities are also presented in the 

Time Oil Northwest Terminal CSM Site Summary - Appendix A-I 7 that was prepared by the LWG. 

Figure 1 illustrates some of the key features ofthe PEO and Bell Terminal properties. 

This flawed perspective presented in the LWG's CSM document is derived, in large part, from 

its heavy reliance on Time Oil's draft Phase IJI Remedial Investigaiion Report (Landau, 2004; 

hereinafter referred to as Time Oil's draft Phase III RI report), a document that itself contains numerous 

erroneous and unsupported statements regarding the PEO site. In its comments on the LWG's CSM 

document, EPA (2005) recognized a number ofthese deficiencies in the perspective ofthe LWG's CSM 

document for the PEO site, noting several statements that "cannot be verified by infonnation contained in 

[agency] project files," including statements regarding the pipeline breakage and activities of Schnilzer 

site users. EPA also noted the significant gap in the source analysis for the PEO property presented in 

the LWG's CSM document, stating that the document fails to "mention...sources on the Beli Terminal 

property, which DEQ said is likely." It should be noted that Time Oil has subsequently submitted a final 

version of its Phase III Rl report to DEQ (on July 19, 2005; Landau, 2005). Unfortunately, although the 

final Phase III RI report slightly modifies some of the problematic approaches to data presentation and 

interpretation found in Time Oil's draft Phase 111 RI report, the underlying errors and unsupported 

conclusions remain. 

The main text of this memorandum provides an overview of SICs concems regarding the data 

and conclusions presented in the LWG's CSM document and presents a more comprehensive perspective 

on the available data for the PEO site. Supplemental information providing the basis for these comments 

and data interpretations is provided in Attachments A and B to this memorandum as well as in a previous 

set of detailed technical comments that Gradient prepared on behalf of SIC and submitted to DEQ on 

September 10, 2004 (included as an Appendix to this submittal). Attachment A presents more detailed 

documentation regarding issues specifically raised by material presented in the LWG's CSM document, 

while Attachment B presents additional information regarding concems raised by Time Oil's final 

Phase III RI report. The September 10, 2004 comments provided in the Appendix focus specifically on 

Time Oil's draft Phase III RJ report. Because ofthe critical role of Time Oil's draft Phase III RI report as 

the basis for many ofthe statements made in the LWG's CSM document, the September 2004 comments 

are crucial for assessing the validity ofthe LWG's CSM document and for addressing many specific 

overlapping issues and concems. 
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Characterization of Findings for the PEO Site in the LWG's CSM 

Document 

The LWG's CSM document characterizes conditions and potential sources at and in the vicinity 

of the PEO site in a misleading and erroneous way. Many of the most striking of these incorrect 

statements are included in the document's discussion of contamination and potential contaminant sources 

for the upgradient Bell Terminal facility (an unusual lopic for inclusion in a document that is ostensibly 

about conditions al the PEO facility). Most notably, without providing any valid supporting evidence, 

the LWG's CSM document hypothesizes several potential sources for the contamination observed in the 

westem portion of the Bell Terminal property, including sources at downgradient locations {i.e., the 

LWG's CSM document suggests that, contrary to standard rules ofwater flow, contamination has moved 

significant distances against the groundwater gradient to spread to upgradient locations). The potential 

sources theorized about in these unsupported allegations include undefined uses of portions of the Belt 

Terminal property by "operators of the Schnitzer facility" and the 1973 breakage of a fonner Bell 

Terminal pipeline that extended from the Bel! Terminal property to a dock on the Willamette River, 

crossing the property on wbich the PEO facility was subsequently constructed. In fact, available data and 

information fail to support, and even contradict, these baseless allegations. 

The absence of support for these allegations is recognized both in regulatory agency comments 

on the LWG's CSM document (U.S. EPA, 2005, which incorporates comments from DEQ) and DEQ's 

comments (Oregon DEQ, 2004) on Time Oil's draft Phase IH RI report. As noted above, Time Oil's 

draft Phase III RI report is cited as a source for the allegations regarding the former Bell Terminal 

pipeline and the undefined "uses" of the Bell Terminal property by PEO site tenants. Moreover, the 

available data and agency comments indicate that the potential sources of petroleum hydrocarbons in the 

PEO/Bell Terminal site area are more likely to follow more predictable pattems (i.e., that past petroleum 

product releases at the Bell Terminal facility are likely to have migrated to downgradient locations, 

including the PEO property). For example, DEQ's summary of contamination information for the PEO 

site that is included in its Environmental Cleanup Site Information Database (ECSI) concludes that 

"Activities on adjacent Time Oil property [i.e., the Bell Terminal facility] may have contributed to 

groundwater contamination in the northeast part of [the PEO] property" (Oregon DEQ, 2006). As 

discussed in the next section, DEQ drew a similar conclusion in its comments on Time Oil's draft 

Phase IU RI report (Oregon DEQ, 2004). 
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Moreover, the LWG's CSM document omits any discussion of the observed pattem of 

contamination in light ofthe full suite of factors influencing potential contaminant sources, including; 

1) the types of activities undertaken at the PEO site (including the lack of evidence of any substantial use 

of gasoline) and 2) the sizeable difference in the magnitude and nature of petroleum product handling 

that occurred at the two facilities {i.e., storage capacity for 10,000 gallons of diesel at the PEO facility vs. 

storage capacity for more than 12,000,000 gallons of gasoline, diesel, and other petroleum products at the 

Bell Terminal facility; as illustrated in Figure 2). The LWG's CSM document also fails to mention the 

potential for contaminant source materials to be generated during standard tank farm operations and 

cleaning procedures during much ofthe period of operation ofthe Bell Terminal facility. Such releases 

potentially include direct disposal onto or into the ground at Bell Terminal of petroleum hydrocarbon-

containing sludges that were generated during tank cleaning, or other spills and reteases that are 

reasonably expected to have occurred during the approximate half-century of Bell Terminal facility 

operations. 

In addition to these substantive deficiencies, when describing the findings of PEO site 

investigations, the LWG's CSM document makes extensive use of language that implies linkages 

between observed contamination and various alleged sources. As noted above, however, the LWG's 

CSM document fails to provide any evidence to support its unfounded allegations. For example, in 

several instances, the document describes the geographic location of observed groundwater 

contamination relative to a specific site feature that is alleged to have played a role in the contamination 

{e.g., contamination is described as being "south of the former Bell Tenninal pipeline"). In fact, as 

discussed above, the LWG's CSM document provides no evidence that the pipeline actually played any 

role in the presence of the observed contamination. Moreover, review of available data fails to support 

any significant role ofthe pipeline breakage in the observed contamination. Similarly, the LWG's CSM 

document fails to clearly distinguish between edible vegetable oil and petroleum hydrocarbons as 

potential sources for the hydrocarbon concentrations observed in PEO site samples, resulfing in a 

deceptive perspective regarding the degree and type of contamination present at the PEO site. 

The LWG's CSM document also omits important context when presenting certain findings at the 

PEO site, again misrepresenting actual conditions at the PEO facility. For example, the document's 

discussion of polycyclic aromatic hydrocarbon (PAH) concentrations in outfall samples fails to note that 

the distribution ofthese compounds is more characteristic of pyrogenic sources (e.g., from atmospheric 
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sources such as vehicle emissions) than of petrogenic sources (i.e., from petroleum hydrocarbons). Other 

limitations in the document's presentation ofthe available data for the PEO site include: 

• The failure to clarify which of the available data are representative of current conditions 
{e.g., the modifications of surface soil concentrations during site preparation and 
redevelopment efforts) 

• The failure to acknowledge that certain surface soil concentrations reflect conditions 
beneath impervious surfaces (such as concrete) that would not have been exposed to 
surface runoff 

• The failure to recognize that total petroleum hydrocarbon (TPH) concentrations in 
groundwater should be interpreted in the context of the limitations inherent in TPH 
analyses of groundwater samples 

• The omission of substantial site-specific information that is available in DEQ files (e.g., 
data from Schnitzer's geoprobe investigation of locations on the Bell Terminal property, 
the results of quarterly groundwater monitoring that occurred between spring of 2001 
and January 2003, and the observations collected during many of the shoreline 
reconnaissance surveys that were conducted between October 2001 and December 
2003). 

A more detailed discussion ofthese concems is presented in Attachment A. 

Characterization of the Bell Terminal FaciUty in the LWG's CSM 

Document 

As noted above, the flawed perspective of the LWG's CSM document arises in part due to its 

heavy reliance on Time Oil's draft Phase III RI report. The LWG's CSM document fails to acknowledge 

the draft status of Time Oil's Phase III RI report and directly incorporates many statements made in the 

draft Phase IK report as if they were complete and accurate.^ In fact, DEQ requested numerous 

modifications to the data presentation, data analyses, and data interpretation in Time Oil's draft Phase IU 

RI report before it could be considered final (Oregon DEQ, 2004). These additional Time Oil efforts that 

DEQ requested included additional site investigations and expanded documentation to help clarify poorly 

characterized issues, such as the potential impacts of "apparent releases at the Bell Terminal [that] could 

migrate downgradient and impact the adjacent Schnitzer [PEO] property" (Oregon DEQ, 2004). To 

' Appendix A-17 in the LWG's overall CSM document (which addresses the Time Oil Northwest Terminal) also characterizes 
Time Oil's April 2004 Phase 111 Rl report as a final document. EPA's comments on Appendix A-17 noted that the final remedial 
investigation for the Time Oil site was "nol completed" at the lime that the CSM document was prepared [emphasis in the 
originali and requesied lhat this be corrected in lhe CSM document (U.S. EPA, 2005), 
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support evaluations of this issue, DEQ also asked for additional information regarding the historical 

handling and storage of petroleum products at Time Oil's Main Tank Farm and Bell Tenninal facilities. 

As noted above, although Time Oil has issued a final version of its Phase III RI report, the final 

document suffers from most of the same deficiencies as were present in the draft version and 

inadequately addresses many of the issues identified by DEQ as being critical for understanding the 

potential for contaminant migration from the Bell Terminal facility to the downgradient PEO site. 

The reason that Time Oil's draft Phase III RI report is an unreliable source of information for 

developing fhe LWG's CSM document is not the draft nature ofthe report, but raiher its numerous and 

readily apparent limitations including; 

• Misleading data presentations that promote erroneous conclusions (including failure to 
present integrated site infonnation) 

• Data inconsistencies indicating incomplete site characterization 

• Limitations in the accurate characterization of specific contaminant sources 

• Unsupported allegations regarding potential contamination sources. 

In particular, the Time Oil's draft Phase III report presentation of petroleum hydrocarbon data in soil and 

groundwater is misleading, which results in erroneous and unfounded conclusions regarding the sources 

and distribution ofthese contaminants. 

Most notably, the report selectively presents available data to suggest that petroleum 

hydrocarbons are present beneath the Bell Terminal in three discrete groundwater plumes with clearly 

defined boundaries (see, e.g.. Figures 7-33 and 7-34 in Landau, 2004). Elements ofthis erroneous 

interpretation are directly incorporated into the LWG's CSM document {e.g., pp. 9-10), including the 

incorrect assertion that the eastem edge of the petroleum hydrocarbon contamination observed in the 

boundary area between the PEO and Bell Terminal properties is defined by "clean" results on the Bell 

Terminal property.^ This misimpression results, however, from certain arbitrary decisions made in 

drafting the figures as well as a failure to provide an integrated perspective on the full suite of available 

scientific data {e.g., failure to jointly consider the results of soil and groundwater samples from the same 

locations). As discussed in more detail in Attachments A and B to these comments (as well as in the 

September 10, 2004 comments included in the Appendix to this submittal), a more rigorous, technically 

' Similar observatioris are included in the LWG's CSM for the Time Oil Northwest Terminal (Appendix A-17; e.g., p. 14). 
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sound, and complete synthesis of the available information (including consideraiion of chromatographic 

evidence) demonstrates that petroleum hydrocarbons are more broadly present in an area extending under 

much ofthe central and westem portion oflhe Bell Tenninal facility. 

These errors in the data interpretation are revealed, in part, by inconsistencies between reported 

petroleum hydrocarbon concentrations in groundwater and soil samples collected from the adjacent soil 

zone (e.g., the capillary fnnge zone). These inconsistent results indicate that sampling conducted at the 

site neither adequately nor completely characterized the contamination present at the Bell Terminal 

facility. (Table 1 presents an example of these discrepancies, showing that an integrated review of the 

available data yields evidence of elevated petroleum hydrocarbon presence at far more locations at the 

Bell Terminal sile than is suggested in the analyses presented in Time Oil's draft Phase III RI report. 

More detailed discussion of these discrepancies is presented on pp. 4-5 and pp. A-8 to A-10 of the 

September 10, 2004 comments included in the Appendix to this submittal). Moreover, failure to 

recognize these inconsistencies has led lo erroneous conclusions regarding the distribution and fate of 

corifaminanis at the Bell Terminal facility. In particular, as shown in Figures 3-5 (and discussed in more 

detail in Attachment B to these comments) when the available dafa are reviewed in a more integrated 

fashion than is presented in the draft Phase III report, a more widespread pattem of petroleum 

hydrocarbon distribution is observed for the Bell Terminal facility than is suggested by Time Oil's draft 

Phase ni report. 

Finally, Time Oil's draft Phase III RI report presents a number of unsupported allegations 

regarding potential sources for the petroleum hydrocarbon contamination at the Bell Terminal facility. In 

particular, building upon the enoneous data interpretation discussed in the preceding paragraphs, the 

draft report speculates that the primary source(s) of petroleum hydrocarbon contamination on the Bell 

Tenminal property is due to Schnilzer tenant activities and other potential sources on the downgradient 

PEO property. The report, however, provides no specific data or factual information to support this 

allegation. The lack of a technical or factual foundation for these unfounded allegations (which are 

parroted and expanded upon in the LWG's CSM document for the PEO site, as well as the LWG's CSM 

Appendix A-17 addressing the Time Oil Northwest Terminal facility) is discussed above and in the 

Attachments and Appendix to this submittal, as well as being recognized in EPA's comments on the 

LWG's CSM document (U.S. EPA, 2005). Moreover, these allegations are inconsistent with available 

site investigation data, swom testimony by Time Oil employees regarding operational activities at the 

Bell Terminal facility, and other documentation of historical activities at the PEO and Bell Terminal 
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properties. Such statements should be deleted from the LWG CSM documentation because they are not 

based on data or other valid documentation. Consideration ofthe relative use and storage of petroleum 

hydrocarbon materials at the two facilities (including the magnitude of storage capacity and the time 

period over which operations occurred) also undermines the credibility of the allegations made in the 

Time Oil's draft Phase III RI report {e.g., the fact that the petroleum storage capacity at the PEO property 

[a 10,000-gallon above-ground storage tank for diesel lhat was present for approximately 25 years] was 

less than 0.1% of the greater than 12,000,000-gallon petroleum storage capacity at the Bell Tenninal 

facility that was present for approximately 50 years). 

Additional technical support for these comments regarding the limitations and deficiencies in the 

statements made in Time Oil's draft Phase III RI report is detailed in the September 10, 2004 commenls 

included in the Appendix to this submittal. As noted in lhat document (pp. 2-3), the identified limitations 

in the available data for the Belt Terminal facility indicate that additional data collection and analysis is 

required to adequately characterize potential contaminant sources on the Bell Terminal facility and to 

support informed decisions regarding the need for, scope, and nature ofany remedial action requirements 

for the downgradient PEO site. At a minimum, additional efforts include additional characterization of 

the vertical distribution of TPH compounds (particularly in those areas where discrepancies have been 

observed between currently available soil and groundwater data), enhanced characterization of potenlial 

sources on the Bell Terminal site, and enhanced presentation of integrated site data {i.e., considering the 

combined implications of soil data, groundwater data, and historical information). Until such efforts are 

undertaken, any site characterization and remedial decision-making efforts for the downgradient PEO 

property will be hampered by the existing data limitations. 

Updated Perspective on Key Issues for the PEO Site 

As noted above, the LWG's CSM document contains numerous mischaracterizations of the 

conditions and potential hazards present at the PEO site. In some cases, the deficiencies of the LWG's 

CSM document are the result of reliance on outdated or incomplete site information. A more complete 

and accurate review of available information yields a substantially different perspective regarding site 

conditions and potential sources of contamination at the PEO site. 

Based on the chemical distribution patterns observed in initial investigations at the PEO site, 

more detailed sile evaluations have focused on two site areas: 1) the central portion of the PEO site 
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(which includes the areas that are directly adjacent to and downgradient from the Time Oil Bell Terminal 

facility) and 2) the southem portion of the site (which includes the area that was historically occupied by 

a petroleum storage facility owned by the Northwest Oil Company). (It is our understanding that the 

Northwest Oil Company was a predecessor company to Time Oil; this understanding is also reflected in 

the LWG's CSM document,) Although a limited number of chlorinated solvents were detected in a few 

samples within a limited area in the southem portion of the site, the detected chemicals that are of 

primary concem for evaluating potential hazards and remedial needs for the PEO site are petroleum 

hydrocarbons. As a result, the supplemental evaluation of key issues for the PEO site presented in these 

comments focuses on issues associated with petroleum hydrocarbons in the two site areas described 

above. 

As discussed in more detai! in Seciion 2.1 of Attachment A to these comments, review of soil 

and groundwater data collected during environmental investigations conducted at the PEO site supports 

the following conclusions regarding the distribution of petroleum hydrocarbons in the central portion of 

the PEO site: 

Hydrocarbons associated vvith gasoline, diesel, and heavy-range oil, as well as PAH 
compounds, vvere detected in surface soils (collected from approximately 0-1 ft bgs); 
however, the majority of the chemical detections were obsei-ved in samples collected 
from locations subject to surface runoff controls. In addition, mosl of the highest TPH 
concentrations were detected in the heavy oil range, and were attributed lo edible oils, 
not petroleum hydrocarbon materials. 

Both gasoline- and diesel-range TPH concentrations were widely detected in soils at 
depth (collected at depths greater than 15 ft bgs) and groundwater throughout the central 
and western portion of the Bell Terminal property and extending through an area 
encompassing numerous locations in the central portion of the downgradient PEO 
property. Concentrations of diesel in smear zone soils'* reflect a concentration gradient 
with the highest concentrations observed in sampling locations on the Bell Terminal 
property and concentrations generally decreasing at downgradient locations on the PEO 
property. As illustrated in Figure 6 (and discussed in more detail on pp. A-l 1 and A-12 
of the September 10, 2004 comments included in the Appendix to this submittal), 
chromatographic evidence also suggests a consistent source for diesel contamination at 
locations on the Bell Terminal property and at downgradient locations on the PEO 
property. Concentralion pattems of TPH-gasoline and TPH-diesel in groundwater and of 
TPH-gasoline in smear zone soil are less consistent; however, such findings are 
unsurprising in light of factors associated with environmental sampling and chemical 
analyses for such samples. Despite these limitations, however, the available data 

'' As discussed in Section 2.1 of Attachment A to Ihese comments, groundwater is locaied at approximately 20 ft bgs in the 
central portion o f the PEO site, with seasonal and tidal fluctuations resulting in an approximately 10 f l thick smear zone o f 
contamination lhat extends from approximately 15 to 25 ft bgs. 
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indicate the presence of elevated concentrations of TPH-diesel and TPH-gasoline at 
depth in a widespread contiguous area encompassing the central and western portions of 
the Bell Tenninal facility and an area within the central portion oflhe downgradient PEO 
property. 

Consideration of environmental data collected from the soil depths belween the surface 
soil samples {i.e., approximately 0-1 ft bgs) and the soil sampies collected at depth {i.e., 
greater than 15 ftbgs) provides no indication of substantial vertical migration of 
contamination from surface soils on the PEO site to deeper depths. Available site 
information also indicates that various impervious materials and other control measures 
were in place over much of the PEO sile and would have reduced the potential for 
vertical migration from the surface. 

In contrast to conclusions presented in the LWG's CSM document, the available data indicate 

that petroleum hydrocarbons (as opposed to edible oils) were not extensively present in surface soils at 

the PEO site and their poiential lo be transported to Ihe Willametle River via surface runoff was limited 

by various controls. Moreover, the available data provide no indication that on-sile surface sources of 

TPH-diesel or TPH-gasoline at the PEO site contributed significantly, if al all, to the contamination 

observed at depth. Instead, the available data point strongly to sources related to activities on the Bell 

Temiinai property as playing the significant contributing role in the contamination observed at depth in 

the central portion of the downgradient PEO facility. 

For the southem portion of the PEO property, historical site use information and environmenfal 

data converge to indicate the fonner Northwest Oil Company tank farm as the likely source of the 

petroleum hydrocarbon contaminafion observed in this portion of the site. This conclusion is reflected in 

DEQ's ECSI database listing for the PEO site, which states that the contamination in this portion of the 

site "appears to be from hisioric site operations" (Oregon DEQ, 2006). In particular, the former tank 

farm is the sole activity identified for the southem portion of the PEO site that involved handling or 

storage of substantial amounts of petroleum hydrocarbons, and fhe observed petroleum hydrocarbon 

contamination in groundwater in this area coincides wilh the footprint of the historical facility as 

reflected in hisiorical site photographs. 

Because of the proximity of the contamination in the southem portion of the site to the 

Willamette River, the potential for product discharges to the river has been evaluated in a number of 

investigations conducted at the site. These evaluations have not indicated any poiential for substantial 

product discharges associated with the PEO site. For example, in a series of monthly river bank surveys 

undertaken over a nearly two-year period, no visual evidence of sheens or seeps was observed. 
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Evaluations of fidal influence on subsurface transport from the PEO site also suggest that site 

characteristics are likely to be impeding the movement of LNAPL (lighter-than-water non-aqueous phase 

liquid) towards the river. Specifically, such investigations have indicated that the groundwater flow 

direction would move towards the site during high tides, while moving towards the river during low 

tides. 

In evaluating the conditions present at the PEO site and the potential hazards posed by this site, it 

should also be noted that Schnitzer is currently working with DEQ to develop a field program for 

additional investigations at the PEO site. This program includes elements designed to enhance the 

current understanding ofthe extent of petroleum hydrocarbons present in the central porfion ofthe site, 

and to supplement the understanding of the impacts of Bell Terminal sources on the contamination 

observed on the dovragradient PEO property. These investigations will also include efforts that will 

assist in further identifying the inland and riverward extent of groundwater contamination and ils 

potential impacts on the Willamette River. The results of these investigations will be used to further 

refine the understanding of contamination distribution and sources for the PEO property that are 

discussed above. 

20J0I7 

j ml 18061 doc 1 2 G r a d i e n t CORPORATION 

SCHN00196398 



References 

Landau Associates, Inc. 2003. Technical memo to Kevin Murphy from Rebekah Brooks re: Phase III 
RI - Interim Subsurface Investigations. Time Oil Northwest Tenninal, Portland, Oregon, May 22. 

Landau Associates, Inc. 2004. "Draft Phase III Remedial Investigation Report, Time Oil Northwest 
Terminal, Portland, Oregon." April 30. 

Landau Associates, Inc. 2005. "Final Phase III Remedial Invesfigation Report, Time Oil Northwest 
Terminal, Portland, Oregon." July 19, 

Oregon Department of Environmental Quality (Oregon DEQ). 2004. Lelter fromT. Roick to M. Chandler 
(Time Oit Co.) re; Phase III RI Report, Time Oil Co. Northwest Terminal. September 20. 

Oregon Department of Environmental Quality (Oregon DEQ). 2006. Environmental Cleanup Sile 
Infonnation (ECSI) Database Site Summary Report - Details for Site ID 2013 [Premier Edible Oils]. 
Accessed on February 22, 2006 at http://www.deq.state.or.us/wmc/ECSI/ecsidetail.asp?seqnbr=2013. 

U.S. Environmental Protection Agency (US EPA). 2005. Letter from C. Humphrey and E. Blischke to J. 
McKenna and R. Wyatt (Lower Willamette Group) re: Portland Harbor Superfund Site; Administrative 
Order on Consent for Remedial Investigation and Feasibility Sludy; Docket No, CERCLA-10-2001-0240, 
Conceptual Site Model Update. January 13, 

13 Gradient CORPORATION 

SCHN00196399 

http://www.deq.state.or.us/wmc/ECSI/ecsidetail.asp?seqnbr=2013


Collaborative Role of URS Corporation 

This technical memorandum was prepared by Gradient Corporation in collaboration with URS 

Corporation (URS) on behalf of Schnitzer Investment Corp, (SIC) to support evaluations of SICs 

Premier Edible Oils site. URS collected, compiled, documented, and interpreted the geological data 

available for this site, and has conh-ibuted to, reviewed, and concurred with the geological interpretations 

presented in this memorandum. 

URS CORPORATION 

^9na.U, Th. 0)L 

Don Coberley, RPG 
Senior Hydrogeologist 

m H80S_02.22.06.doc Gradient CORPORATION 

SCHN00196400 



Table and Figures O 

o> 

O 
O 
2 
X 
O 
CO 



Table 1 
Summary of Petroleum Hydrocarbon Results for Time Oil BeU Terminal Phase III Interim Subsurface Investigation 

(f) 
O 

Sample 
Location" 

BT-Ol 

BT-02 

BT-OS , 

BT-04 

BT-05 

BT-0(5 

BT-07 

BT-08 

BT-09 

BT-10 

Soil Concentration 
(mg/kg)" 

TPH-G 
2.76 U 

NT 

NT 

NT 

715 

1,160 

NT 

2.98 U 

NT 

NT 

TPH-D 
301 

NT 

NT 

NT 

6,200 

198 

NT 

17.9 U 

NT 

NT 

Soit Sample Depth 
(ftbgs) 

13.5-14,5 

14-15 

9-10 

12.5-13,5 

14-15 

14-15 

12.5-13,5 

13.5-14,5 

13.5-14,5 

13.5-14.5 

Groundwater Concentration 
(mg/L)' 

TPH-G 
1.87 

0,100 U 

5,57 

5.29 

0.981 

12.2 

0.933 

3,42 

2.7 

0,100 U 

TPH-D 
1.94 

0.625 

22.2 

7.45 

2,06 J 

5,61 

1.06 

2.47 

5.28 

0.918 

Groundwater 
. Elevation 

(ftbgs)" 

14,25 

13,5 

12.5 

14 

14.5 

14 

14.25 

15 

14.5 

I4.S 

Notes* 

Strong petroleum-like odor for depth interval between 
12 and 14 feet bgs; very strong odor for Interval between 
14 and 20 feet bgs 
Mild petroleum-like odor for depth interval between 16 
and 19 feet b.gs 
Strong petroleum-like odor for depth interval between 
13.5 and 17 feet bgs; mild odor for interval between 17 
and 20 fl bgs 
Mild petroleum-(ike odor for depth interval between 14 
and 24 feet b.?s 
Strong pelroleum-like odor for depth interval between 
13 and 19.5 feet bgs 
Strong petroleum-like odor for depth interval between 
14 and 19.5 feet bgs 
Mild petroleum-like odor for depth interval between 
15.5 and 19.5 feet bgs 
Strong petroleum-like odor for depth interval between 
15 and 19 feet bgs 
Strong petroleum-like odor for depth interval between 
15.5 and 17 feet bgs 
No odor reported 

Notes: 
bgs below ground surface 
NT sample not analyzed for quantilalive TPH concentrations (using Meihod NWTPH-Gx and ~Dx) based on non-delect readings in qualitative screening analyses 

(using Meihod NWTPH-HCID) 
TPH lotal petroleum hydrocarbons (-C - gasoline, -D - diesel) 
U not detected at listed detection limit 
The presence of elevated TPH concentrations in groundwater (at mg/L levels) together with low or not detected TPH concentrations in soil suggests thai the collected 
soil sample may not accuralely reflect conditions in lhe capillary fringe zone, 
a Shading indicaies sample locations where elevated TPH concentrations were observed, i.e., TPH concentrations in groundwater > I mg/L, TPH 

concentration in soil > 1,000 mg/kg. Note that a mild petroleum odor was also observed at one ofthe remaining two locations (i.e., BT-02) and that TPH 
concentrations in groundwater at both of the remaining localions were nol substantially less ihan the I mg/L benchmark used in this evaluation (i.e., 
0.918 mg/L at BT-IO and 0.625 mg/L at BT-02). 

b Soil concentration data reported in Table 6 of Landau (2003). 
c Groundwater concentration dala reported in Tabte 8 of Landau (2003) 
d Approximate depth lo groundwater at time of drilling as reported in boring logs (Attachment B; Landau, 2003). 
e Observations reported in boring logs (Attachment B: Landau, 2003). 
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PEO Property 
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Assorted petroleum products 
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5 Medium Tanks 
504,000 galtons each 
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at the PEO and Bell Terminal Sites 
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\/alue shown for localion G21 1 (324 mg/kg) is 
twice the concentratioi; value rsported tof each 
of the two composite soil subsamples cotlected 
at locations G21 1 and G21 2 

Locations wfth dscrepaticy t>etw9en capflaty 
tnnge zone sol and ^cxindwater da^ 
consideration of inie^ated data suggests 
presence of elevated levels of petroleum 
hydrocaitfons at this location 

" ' Areas with evident^ of the presence of elevated 
_ levels of gasofine-range petititeumhydrocaitKsns 

U Non detect 

^ Indicates area where uncertainty e;iists because 
of data limitations 

Capiltaiy Innge zone sod samples collected at 
locations BT-02 BT-03 BT-04 BT 07 BT-09 
and BT 10 were not analyzed for quantitative 
TPH concentrations based on nwnJetect readings 
in qualitative screening analyses 
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twice the concentration value reported for each 
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* * X^Kies shown fix localions G22 3 
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U Non detect 
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* of data limitations 
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locations BT-02 BT-03 BT-04 BT07 BT-09 
and BT 10 were not analyzed for quantilalive 
TPH concentrations based on non-detecf readings 
in qualitative screening analyses 
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ĉ n 

\ 

NOTE: 
Chromatograms for locations in shaded area are consistent with a common source 
of diesel range hydrpcarbons found in groundwater and/or smear zone soil. 
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Attachment A 

Supplemental Documentation of Comments on 

the LWG's CSM Document for the PEO Site 

Gradient CORPORATION 

SCHN00196410 



This attachment provides supplemental technical support for the comments and data 

interpretations presented in the main text of this memorandum. Specifically, data and other infonnation 

sources reviewed in developing these comments are discussed and technically sound interpretations of 

the available data are presented. 

1 Issues Regarding the Characterization of Findings for the PEO 

Site Presented in the LWG's CSM Document 

The conceptual site model (CSM) document prepared by the Lower Willamette Group (LWG) 

for the Premier Edible Oils (PEO) site mischaracterizes and misinterprets the available data regarding the 

PEO site and the potential contaminant sources on the upgradient Time Oil Bell Terminal facility.' 

These deficiencies appear in the LWG's CSM document in the form of both direct statements and 

indirect suggestions that are not supported by any technical foundation. This section of the comments 

reviews mischaracterizations of available information regarding the contaminant sources and distribution 

of contamination at the PEO site. 

1.1 Deficiencies in Hie Characterization of Potential Contaminant Sources at the 

PEO and Bell Terminal Facilities Presented in the LWG's CSM Document 

l .L l Failure to Consider Information Regarding Relative Use and Storage of Petroleum 

Hydrocarbons at the PEO and Bell Terminal Facilities 

The LWG's CSM document fails to discuss the observed pattem of contamination at the PEO 

and Bell Terminal properties in light of the complete context of potential sources. In particular, the 

LWG's CSM document fails to consider the limited use and storage of petroleum hydrocarbons at the 

PEO property as contrasted with the substantially greater and longer-term storage and handling of 

petroleum hydrocarbons materials that occuired at the upgradient Bell Tenninal facility. This 

comparative context is particularly important in light of the evolution in environmental awareness and 

the changes in typical product handling and facility maintenance practices that occurred within the 

petroleum industry during the approximate half-century that Time Oil's Bell Tenninal facility operated. 

' Similar mischaracterizations and misinteiprelations are also inciialed in Appendix A-17 of the LWG's CSM documenl, which 
addresses the Time Oil Northwest Terminal sile. 
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As reflected in the LWG's CSM document, available information indicates that use and storage 

of petroleum hydrocarbon materials at the PEO property was limited in both quantity and type of 

product. Specifically, available information indicates that the only petroleum storage capacity at the 

PEO facility vvas a single 10,000-gallon diesel aboveground storage tank (AST) located approximately 

100 feet west ofthe PEO-Bell Terminal property boundary,^ With less than 0,1% ofthe storage capacity 

of the Bell Terminal facility, this tank served as a "back-up fuel supply for the processing plant boilers" 

(Hanson, 1996). Moreover, as detailed in the September 10, 2004 commenls included the Appendix to 

this submittal (see, e.g., pp. A-13 and A-14 ofthe Appendix), a release or releases from this tank couid 

not account for the pattern of contamination observed in the upgradient area that Time Oil alleges was 

affected by sources on the PEO property. 

In addition, available infomiation provides no indication that gasoline was used to any 

appreciable extent at the PEO site, thus calling into question Time Oil's allegations that activities 

associated with the PEO site contributed significantly to gasoline contamination observed at the PEO site 

or the upgradient westem portion of the Bell Terminal facilily. The LWG's CSM document (p. 9) 

attempts to suggest that DEQ (Oregon DEQ, 2000) determined that sources of gasoline contamination 

existed on the PEO site, stating that DEQ's memorandum "concluded that the sources of petroleum 

contamination could be from historic operations (1940s to 1998) on the north parcel associated with 

diesel and gasoline storage and handling [emphasis added], the 1973 onsite Bell Terminal Pipeline 

release, and/or from offsite {i.e., the Time Oil bulk petroleum tenninals)." This statement suggests that 

DEQ identified potential gasoline sources located within the northem parcel of the PEO property and 

associated vvith PEO operations. In the original DEQ document, however, the italicized phrase is not part 

of DEQ's conclusion characterizing potential sources for the PEO site, and no gasoline sources 

associated with the PEO operations are discussed therein. 

By contrast with the limited petroleum product storage capacity and handling on the PEO site, 

Time Oil's Bell Terminal was an active petroleum product transfer and storage facility consisting of 

10 ASTs (ranging in size from 63,000 to 3,360,000 gallons each, with a combined storage capacity of 

more than 12,000,000 gallons), a petroleum product loading rack, and an associated above- and below-

" Evaluations of PEO sile documentation indicale that the 10,000-gallon diesel AST was located at two different locations during 
the period of operations ofthe PEO site (BridgewaterGroup, 2001a). One location was approximatety 80 ft downgradient ofthe 
PEO/Bell Terminal property boundary, while the other tocation was approximately 135 ft downgradient of the PEO/Bell 
Terminal properly boundary. 

"iisixii'toc A - 2 G r a d i e n t CORPORATION 

SCHNOOI 96412 



giound piping network. (See Figure 2 in the main text of this memorandum.) Both gasoline and diesel 

(as well as other peholeum products) were handled at the Bell Terminal facility, which operated at this 

location for approximately 50 years, beginning in 1953 (Landau, 2001). Thus, the potentia] for 

petroleum contaminant sources to be present at the Bell Terminal facility far outweighs the source 

potential ofthe PEO property both in the magnitude and diversity of petroleum materials handled and the 

time period during which such activities occurred. 

In addition to incidental or accidental releases or leakage that may have occurred during this half 

century of operation, review of industry guidance manuals for the time period of the Bell Terminal 

: facility operations indicates substantial potential for releases of pefroleum hydrocarbon materials as a 

I result of Time Oil employees following standard industry procedures in managing the petroleum 

products. In particular, American Petroleum Institute (API) guidance manuals for the first several 

decades of operation of the Bell Terminal facility reflect the standard industry practices of disposing of 

sludge from tank cleaning by simply depositing it on the gi'ound surface or - in the case of leaded 

gasoline - burying it in the ground {e.g., API, 1955a, b). Reflecting the perspectives ofthe times, these 

guidance manuals that were applicable during the first several decades of operation ofthe Bell Terminal 

facility emphasize procedures for preventing fires and explosions during tank cleaning, but are generally 

silent regarding potential environmental contamination posed by the recommended tank cleaning 

I practices. According to swom testimony from Time Oil employees {e.g., Gallagher, 1998), Time Oi! 

followed the recommended industry practices, which would substantially augment the potential for 

petroleum hydrocarbon contaminant sources to be present at the upgradient Bell Terminal property. 

Based on the information available for public review to date, the potential for such sources to exist on the 

property has not been fully documented or examined in site investigations undertaken by Time Oil. 

The contrast between the Bell Terminal and PEO facilities vvith regard to both the amounts and 

types of petroleum hydrocarbon materials that were handled is also important in light of the observation 

that concentrations of gasoline-range and diesel-range petroleum hydrocarbons in the groundwater zone 

"follow a similar distribution pattem" (an observation that is recognized in Time Oil's analyses; see, e.g., 

I p. 7-19 of Time Oil's final Phase III RI report; Landau, 2005), In particular, the absence of information 
! 

indicating that gasoline was used to any appreciable extent at the PEO facility undermines the likelihood 

j that sources related to the PEO operations could have generated similar distributions ofboth diesel-range 

and gasoline-range petroleum hydrocarbon contaminants. 
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Thus, consideration ofthe full suite ofpotential contaminant sources and their relative magnitude 

reveals a far greater probability for the primary petroleum hydrocarbon contaminant sources that 

contributed to petroleum contamination on the central portion of the PEO property and the westem 

portion of the Bell Terminal facility to have been present at the upgradient Time Oil Bell Terminal 

facility rather than the downgradient PEO property, 

1.1.2 Deficiencies in Presentation of Informafion Regarding Potential Sources for Contamination 

in the Western Portion of the Bell Terminal Facility 

Relying on the misleading data interpretations presented in Time Oil's draft Phase III RI report 

(Landau, 2004), the LWG's CSM document (p. 9) states that a diesel-range and gasoline-range petroleum 

hydrocarbon plume in shallow groundwater "extends approximately 75 feet [upgradient] from the PEO 

property onto the western portion of the Bell Tenninal property," Reflecting assertions in Time Oil's 

draft Phase HI Rl report, tbe LWG's CSM document (p, 9) further sfates that this plume "is defined by 

nondetected or low level concentrafions on the Bell Terminal property." The implausibility that only 

sources on the PEO site account for these plumes is suggested by EPA's comment on fhis statement (U.S. 

EPA, 2005), which notes that the LWG's CSM document fails to "mention...sources on the Bell 

Terminal property, which DEQ said is likely." Similarly, DEQ's summary for the PEO site in its 

Environmental Cleanup Site Information (ECSI) database (Oregon DEQ, 2006) concludes that 

"[ajctivities on the adjacent Time Oil [Bell Terminal] property may have contributed to groundwater 

contamination in [the] northeast part of [the PEO] property." 

As detailed in the September 10, 2004 comments included in the Appendix to this submittal, the 

data presentation and interpretation in Time Oil's draft Phase III RI report is misleading, substantially 

flawed, and is based on incomplete site characterization. In particular, the assertion in Time Oil's draft 

Phase III RI report that the available data demonstrate three discrete petroleum hydrocarbon plumes in 

tlie shallow groundwaier on the Bell Tenninal property reflects an incorrect and misleading interpretation 

ofthe available data. In fact, as shown in Figure 2 ofthe September 10, 2004 comments as well as 

Figures B-3 through B-5 of Attachment B to this submittal, the available data do not support a finding of 

three distinct plumes. Instead, the data indicate that petroleum hydrocarbons are more broadly and 

continuously present in an area that extends under most of the central and westem portion of the Bell 

Terminal facility. 
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This finding is consistent with observations in the Main Tank Farm portion of the Time Oil 

Northwest Terminal, for which elevated petroleum hydrocarbon concentrations were also observed in 

groundwater over a broad area and are attributed to various spills, releases, and leaks from tanks, 

conveyance pipelines, and the loading rack (Landau, 2004). Moreover, this finding is not surprising in 

light ofthe substantial volume ofmaterial handled at the Bell Terminal, the time period over which such 

operations occurred (approximately 1953 to 2001), and the recommended industry standards for 

operating and maintaining petroleum storage tanks that were in effect during the first several decades of 

the period during which the Bell Terminal facility operated. When all ofthese factors are considered, it 

is far more likely that the contamination observed at the eastem edge ofthe Bell Terminal followed the 

typical behavior of contaminants in a groundwater system and was transported downgradient from 

sources on the Bell Terminal facility, rather than traveling to upgradient locations from sources on the 

PEO property as asserted by Time Oil and reiterated in the LWG's CSM document. 

It should be noted that the LWG's CSM document (p. 1) also refers to a "chlorinated solvent 

groundwater plume" beneath the PEO site that "extends onto the Time Oil property to the east of the 

site." As discussed above, statements suggesting lhat any type of groundwater contamination extends 

upgradient from sources on the PEO property to locations on the Bell Terminal property are unsupported 

and have neither technical nor factual foundation in the LWG's CSM document or the cited supporting 

documents. This type of statement is particularly baseless as an interpretation of the available data 

regarding the presence of chlorinated solvents at the PEO site. Instead, the available data indicate that 

chlorinated solvents are present at the PEO site within a substantially more limited geographical area 

than are chemicals associated with petroleum hydrocarbons, 

1.1.3 Unsupported Allegations Regarding Sources Related to Activities Conducted by 

"Operators ofthe Schnitzer Facility" 

In several places, the LWG's CSM document for the PEO site presents unsupported statements 

that "operators of the Schnitzer facility" used a portion ofthe western edge ofthe Bell Terminal property 

{e.g., on pp. 1, 8, 9, and 10), (Similar statements are also included in Appendix A-17 ofthe LWG's CSM 

document, which discusses the Time Oil Northwest Terminal, e.g., on pp. 11 and 14.) This phrase is 

used in geographic descriptions of the extent of contaminafion observed at the Bell Terminal facility, 

suggesting that these undefined uses by Schnitzer facility "operators" resulted in the contamination 

observed in the westem portion ofthe Bell Terminal property as well as downgradient areas. No support 
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is provided in the LWG's CSM document or the cited references {e.g.. Time Oil's draft Phase III RI 

report) to demonstrate that such uses occurred, to identify any specific activities that allegedly occurred, 

or to indicate that any such uses resulted in a spjll(s) or release(s) that caused the observed 

contamination. Instead, as recognized by EPA in its comments on the LWG's CSM document (U.S. 

EPA, 2005), these statements are completely without foundation and "cannot be verified by infonnation 

contained within project files," At a minimum, EPA recommends that such statements should be 

qualified as it is "unclear" that such uses occurred. Similarly, DEQ requested additional documentation' 

to support these allegations in its comments on Time Oil's draft Phase III RI report (Oregon DEQ, 2004). 

In fact, a review of available information regarding the use ofthe PEO property and the adjacent 

portion of the Bell Terminal facility indicates that activities on the PEO property are unlikely fo have 

played any significant role in the observed contaminant distribution. For example, a review of hisiorical 

aerial photographs spanning the period from 1939 to 1996 provides no evidence that SIC or its tenants on 

the PEO property used the property bordering fhe Bell Terminal facility for any operations. SIC 

purchased the property in 1972 and tenants operated on the property through May 1998 (Bridgewater 

Group, 2001a). During this period, the aerial photographs show no substantial development on the 

property at the west end of the Bell Terminal property. These photographs were submitted to DEQ 

previously with the Focused Site Characterization for the PEO site (Bridgewater Group, 1998) and are 

also provided in the September 10, 2004 comment document that is included in the Appendix to this 

submittal. 

Review of other available documentation regarding the operations at fhe PEO property (e.g., 

facility diagrams and site use plans) similarly fails to indicate any substantial use of the Time Oil 

property along the westem edge of the Bell Terminal facility. Moreover, none of the boring logs for 

sampling conducted within this area provide any indication of petroleum hydrocarbon contamination in 

surface soils or soils above the capillary fringe zone (Bridgewater Group, 2002; Landau, 2005). By 

contrast, the boring logs for a number of locations in this area report moderate to strong hydrocarbon 

odors {e.g., GP-BLT-61, GP-BLT-63, GW-60, LW-30S, and LW-42S) and sheens (eg., GP-BLT-63, 

GW-60, and LW-42S) at soil depths in the vicinity of the shallow groundwater level, suggesting that the 

petroleum hydrocarbon contamination has migrated from contaminant sources on the upgradient Bell 

Terminal facility. This conclusion is further supported by similar reports of moderate to strong 

petroleum hydrocarbon odors and sheens in boring logs from numerous locations on the directly 

upgradient portions of the Bell Temiinai facility {e.g., LW-43S, BT-01, and BT-05) as well as other 
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adjacent locations extending to the center ofthe Bell Terminal tank farm (i.e., including virtually all of 

the "BT" sampling locations extending to the eastemmost sampling location along the pipeline BT-04; 

see, e.g.. Table 1 and Figures 3 and 4 in the main text ofthis memorandum). 

Thus, the statements in the LWG's CSM document regarding PEO tenants using the 80-foot strip 

of Bell Terminal Jand represent a totally hypothetical and unsupported explanation for the contamination 

observed at the westem edge of the Beli Terminal facility. Moreover, as discussed above, the historical 

pattem of petroleum hydrocarbon product storage and handling practices combined with the measured 

contamination levels encountered at the upgradient Bell Terminal facility present a more plausible 

explanation for the contamination pattern observed in the westem portion ofthe Bell Terminal property. 

1.1.4 Unsupported Allegations Regarding Sources Related to the Pipeline Break 

Belween 1953 and 1973 {i.e., prior lo construction oflhe PEO facility), a pipeline ran from the 

Bell Terminal facility across the PEO property to a dock on the Willamette River (Bridgewater Group, 

2001a). The portion of the pipeline that crossed the PEO property was buried approximately 3 feet 

underground, while the connecting pipe on the Bell Terminal facility ran aboveground. The transition 

between the above- and below-ground portions of the pipeline occurred at the westem end of the Bell 

Terminal tank farm, just to the east (and upgradient) of the western property boundary area that the 

LWG's CSM document alleges "vvas used by operators ofthe Schnitzer facility" (p. S)."" As discussed in 

the preceding section, the LWG's CSM document provides no support for this allegation and no evidence 

exists that such uses by Schnitzer operators or tenants occurred. 

During site regrading and construction ofthe PEO facility in 1973, the underground pipeline was 

encountered and ultimately removed. In numerous places, the LWG's CSM document presents 

unsupported statements characterizing the pipeline removal as resulting in a "product release" and 

implying that this event was the source of contaminants observed in a variety of locations at the PEO and 

Bell Terminal sites. For example, the LWG's CSM document (p. 4) states that the pipeline "was broken 

in 1973 while still in use and containing product during site construction activities by SIC resulting in a 

' Based on review of aerial photographs, the LWG's CSM document (p, 4) states thai the pipeline across the PEO properly was 
aboveground at first and then was put underground. The structures present in the aerial photographs in question are subject lo 
uncertainty and no other documeniation is prcsented to support Ihe initial presence of the pipeline in an aboveground 
configuralion. tn its review of available information for the PEO site, DEQ (Oregon DEQ, 2000) also recognized that the surface 
features observed in some aerial photographs "may have been a surface pipeline..., but this has not been confirmed." Moreover, 
no documentation of an above-ground confguralion ofthe pipeline has been encountered in any oflhe material that Schnitzer 
has reviewed. If such documentation is available, il should be included in the CSM documenl. 
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product release," A similar statement is made on page 5, while an entry in the table presented on page 6 

further speculates (without providing any specific examples) that the pipeline "[r]upture...appears to 

have caused other subsurface spills at the Time Oil Bell Terminal." Similar statements are presented 

without any support in Appendix A-17 of the LWG's CSM document, which addresses fhe Time Oil 

Northwest Terminal site {e.g., on pp. 9, 11, and 14). In particular, page 9 of the LWG's CSM 

Appendix A-17 addressing the Time Oil Northwest Terminal site describes the pipeline as having been 

"demolished...resulling in a release of product." The Time Oil CSM Appendix further states that 

"Product from the pipeline was released on the PEO facility; no information is available as to whether 

product vvas released at the Bell Terminal." The LWG's CSM document appendices for the PEO and 

Time Oil Northwest TeiTninal sites and the cited references provide no evidence to support any of these 

allegations. 

This omission in the documentation ofthe LWG's CSM document was recognized by EPA in its 

comments on the LWG's CSM document (U.S. EPA, 2005). Specifically, EPA's comments noted that 

such statements "cannot be verified by information contained within project files." Similarly, in its 

comments on Time Oil's drait Phase III RI as well as in its earlier review of available data for fhe PEO 

site, DEQ requested additional infonnation to support statements made regarding this "release" (Oregon 

DEQ, 2004, 2000). Moreover, as described in the following paragraphs, review of available information 

indicates that the pipeline removal is unlikely to have resulted in any significant release or to have played 

any substantial role in the petroleum hydrocarbon distribution observed at the PEO and Bell Terminal 

properties. 

One of the strongest sources of information regarding the potential magnitude of the release 

associated with the pipeline removal is swom testimony from individuals involved with lhat event. In 

fact, the testimony cited in the LWG's CSM document as support for fhe statement on page 8 regarding 

the pipeline "rupture" actually suggests that little oil was released during that event (Moschetti, 1976). 

Specifically, in his testimony, Mr. Moschetti (the project superintendent for the regrading and 

constmction of the PEO refinery) states that when the pipeline was first encountered and breached by a 

bulldozer operator at a location near the Willamette River, "some oil come [sic] out of it" (Moschetti, 

1976; p. 13). The limited magnitude of the breach is also suggested by the fact that no emergency 

response was required and that the superintendent was not informed of the pipeline breach until "a 

couple of hours or so" after the pipeline was first encountered (Moschetti, 1976; p. 15), clearly 

suggesting that a substantial flow was not exiting the pipeline. Similarly, Mr, Lesh (a Time Oil Vice 
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President) and Mr. Zarosinski (the engineer for the field consfruction project for the PEO facility) 

testified that they didn't see any evidence of oil when they viewed the pipeline after its removal (Lesh, 

1976, p. 62; Zarosinski, 1976, p. 2). 

The swom testimony also contradicts the statement in the LWG's CSM document and its 

supporting documents lhat the pipeline break occurred while the pipeline was in use. By contrast, the 

Time Oil employee testimony indicates that the pipeline had not been used within at least the three or so 

years prior to construction of the PEO facilily and may have gone unused for an even longer period of 

time. For example, at several points while testifying, Mr. Lesh (a Time Oil Vice President) states that he 

cannot remember the last time that the pipeline had been used prior to the breach (e.^., Lesh, 1976, pp. 25 

and 33). Moreover, he testifies lhat the pipeline across the PEO property had been constructed in 1953 

(p. 21), buf that after a pipeline vvas constructed from the Bell Terminal facility to the Main Tank Farm 

of Time Oil's Northwest Terminal, the pipeline across the PEO property had not been used to any great 

extent (Lesh, 1976, pp. 33 and 45). The newer pipeline that ran from the Bell Terminal facility to Time 

Oil's Main Tank Farm had approximately three times the capacity ofthe Bell Terminal pipeline that ran 

across the PEO property. Although Mr. Lesh's deposition does not specifically identify the construction 

date for the pipeline to the Main Tank Farm, he discusses remodeling efforts that were undertaken at the 

dock adjacent to the Main Tank Farm in approximately 1970 (p. 45). A review of historical aerial 

photographs shows a pipeline-like structure leading from the Bell Terminal facility to the Time Oil Main 

Tank Fann as early as 1956 (AGRA, 2000). The apparent abandonment ofthe pipeline is also supported 

by statements from Mr. Lesh and others regarding the dilapidated condition and lack of use of the dock at 

the terminus of the pipeline {e.g., Lesh, 1976, pp. 63 and 81; Zarosinski, 1976, p. 2). Moreover, Mr. 

Lesh states lhat he could nol recall that Time Oil had ever made any repairs lo that dock "[b]ecause we 

weren't using it at that time" (Lesh, 1976, p. 63), 

Mr, Lesh also testified that he did not believe that the pipeline across the PEO property was ever 

tested for leaks (Lesh, 1976, p. 89), In addition, his testimony indicates that Time Oil's primary concem 

regarding the pipeline damage was economic, not environmental. Specifically, he states that Time Oil 

vvas concemed regarding the potential diminished property values that might result from losing the 

pipeline and Bell Terminal's separate access to a dock on the river {e.g., Lesh, 1976, pp. 45,47, and 67). 

By contrast, his testimony does not indicate any concems regarding loss of product or environmental 

contamination associated with the pipeline break. 
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It should also be noted that the Lesh deposition incorrectly states that Mr. Moschetti testified that 

the pipeline was "full of diesel" al the time ofthe breakage (Lesh, 1976, p. 61), Mr. Lesh further states 

that, at the lime of the pipeline break. Time Oil did not make any independent attempt to detennine 

whether product had been present in the pipeline {e.g., by attempting to drain any product from the 

pipeline throiigh a bleeder valve; Lesh, 1976, p, 62). As indicated above, however, Mr. Moschetti only 

said that "some oil" came out of the pipeline. Moreover, the Moschetti deposition does not contain any 

statements characterizing the type of oil that was present in the pipeline. The table on page 8 of the 

LWG's CSM document also characterizes the material released during the pipeline break as "diesel;" 

however, neither of the two documents referenced as support for that table provide any evidence 

characterizing the nature of any matenal released from the pipeline. Thus, the LWG's CSM document 

and its referenced documentation have again failed to provide any evidence to support their allegations. 

Field investigations have also failed to provide any indication that the pipeline disruption 

resulted in any substantial contamination. For example, in 2000, Bridgewater Group installed 

three trenches along the approximate conidor ofthe former Bell Terminal pipeline across the PEO site. 

As shown in Figure A-l, one trench was installed along the eastem edge of the former PEO tank farm 

(Trench 4), while the other two were installed approximately 140 ft and 200 ft farther to the west 

(Trenches B and A, respectively). All ofthe trenches extended north-south for approximately 50 H and 

were approximately 6 fl deep (Bridgewater Group, 2000a). Based on visual observations and the results 

of chemical analyses of soil samples collected from the trenches, Bridgewater concluded that there was 

no evidence to indicate that a significant petroleum hydrocarbon release had occurred (Bridgewater 

Group, 2000a). In particular, no gasoline- or diesel-range petroleum hydrocarbons were detected in the 

soil samples collected frora the pipeline-area trenches. 

Similarly, additional investigations of the westem portion of the pipeline corridor were 

undertaken during the remedial investigaiion sampling that occuned in spring of 2001. As shown in 

Figure A-l, a trench was installed along the pipeline corridor farther to the west than the previous 

trenches (Trench 2) and a soil boring was installed at the westem end ofthe pipeline corridor (FPL-27). 

Another soil boring intended fo evaluate the potential pipeline impacts near the eastem end ofthe former 

pipeline corridor was also installed on the PEO property during investigations ofthe westem portion of 

the Bell Terminal property in the fall of 2001 (FPL-64). Visual observations and PED readings collected 

during installation ofthese sampling features did not indicate the presence of any elevated concentrations 

of petroleum hydrocarbon conslituents. Similarly, no elevated total petroleum hydrocarbon (TPH) 
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concentrations were detected in any ofthe soil samples collected at these locations [i.e., TPH-gasoline 

concentrations in these samples were less than 4 mg/kg while TPH-diesel concentrations were 25 mg/kg 

or less (Bridgewater Group, 2001b, 2002)]. On page 7, the LWG's draft CSM document acknowledges 

the conclusion of the Bridgewater investigations that "no major release of petroleum" related to the 

pipeline break had occurred in the area near the Bell Terminal-PEO boundary. In light of this 

acknowledgement, it is particularly misleading for the LWG's CSM document lo continue to present 

statements suggesting that, in fact, the pipeline breakage played any significant role in the contamination 

observed in this area or elsewhere on the PEO or Bell Terminal sites. 

1.2 Deficiencies in the Characterization of the Distribution of Contamination at 

the PEO Site Presented in the LWG's CSM Document 

The LWG's CSM document adds lo the misleading characterization ofthe PEO site through use 

of misleading language, failures to adequately distinguish among various types of materials or conditions 

present on the PEO site, and mischaracterization of available data. 

1.2.1 Use of Misleading Language to Imply Source Identification 

The LWG's CSM document makes extensive use of misleading language to imply idenfification 

of contamination sources. For example, the document sometimes implies source identification through 

the choice ofthe terms used to describe the geographic locations of contamination, ie., the report applies 

a "guilt by association" approach to suggest causal connections between poiential sources and observed 

contamination. As discussed above, however, no factual support is presented to document that the 

mentioned geographic feature actually has any causal relationship to the observed contamination. 

Similarly, the report selectively includes and excludes discussion of specific contaminant sources in 

certain portions of the document, generating misleading impressions as to which sources are the most 

significant contributors to the contamination observed at the site. 

For example, a number of descriptive statements on pages 10 and 12 of the LWG's CSM 

document state that certain chemicals were observed in monitoring wells located to the "south of the 

former Bell Terminal Pipeline." Combined with other repeated (and erroneous) statements elsewhere in 

the LWG's CSM document suggesting that the pipeline break played an important role in the 

contamination observed at the PEO and Bell Terminal sites, these statements yield an impression that 
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dala collected at the PEO site support the conclusion that the pipeline is a significant source of sile 

contamination. In fact, a review of the underlying data reveals that the wells being referred to in these 

statements cover the entire southem portion ofthe PEO site - with many ofthe wells being quite distant 

from the pipeline. Moreover, some of the wells are not downgradient ofthe pipeline, even if a release 

from the pipeline had provided a source for some of the chemicals observed at the site. No evidence is 

presented in the LWG's CSM document or its supporting documentation to demonstrate any alleged 

contnbutions from the pipeline break to the contaminant levels observed at the PEO or Bell Terminal 

sites. Moreover, as documented in Section 1.1.4 of this attachment, a thorough review of available 

information shows that the pipeline break was unlikely to have played any significant role in the 

contamination observed at the PEO or Bell Terminal sites. 

A similar approach is used in Section 8.1 of the LWG's CSM document (p. 5), Current and 

Historic Sources and COPCs, which ostensibly presents a review of potential sources for the PEO site. 

This section consists primarily of a bullet list summarizing contamination observed in soil and 

groundwaier at the PEO facility. In many cases, the locations of observed chemical concentrations are 

described in terms of specific stmctures at the site, suggesting a linkage between the structure and 

observed contamination without providing any technical support for such an association. For example, 

fhe LWG's CSM document identifies one area where polycyclic aromatic hydrocarbon (PAH) 

compounds were observed at the site as being "in the vicinity ofthe former PEO diesel storage tanks."" 

Of particular note in this section is the bullet describing contamination in shallow soils in the 

former PEO tank farm. While most of the rest of the bullets in this section briefly review chemical 

concentration distributions observed in various media and locations at the site, this bullet includes a more 

extended discussion of findings from a previous PEO site investigation regarding the potential for 

releases from the diesel AST on the PEO site (Bridgewater Group, 1999), The previous investigation 

had concluded that near-surface diesel contamination in the vicinity ofthe diesel AST was likely related 

to a potential release from the on-site AST and not from an off-sile source. The LWG's CSM document 

further slates that the presence of gasoline in near-surface soils would also suggest an on-site source for 

that contamination. 

* 11 should be noted lhat available records Indicale that only one diesel AST was present at the PEO facility; however, it was 
placed at two different locations during the facility operations (Bridgewater Group, 2001 a). 
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Because no other potential sources are discussed at such detailed level in this summary of 

contamination data, this section reviewing contaminant "sources" leaves a misimpression that "on-site" 

sources are primary contributors to the full spectrum of contamination observed at the PEO site. In fact, 

when the findings ofthe earlier investigaiion are reviewed in fhe context ofthe full underlying report, it 

can be seen that the conclusions of the earlier report were focused on evaluating potential contributors to 

petroleum hydrocarbons observed in near-surface soils in the specific area ofthe site being sampled, and 

nol the site as a whole. No conclusions were drawn regarding the contamination observed in deeper soils 

in the area being sampled or in any other areas of the site. Moreover, Bridgewater's conclusions 

regarding poiential onsite sources in this area were limited specifically to findings regarding diesel-range 

petroleum hydrocarbons. In light of the relatively low concentrations of gasoline-range petroleum 

hydrocarbons that were detected during this soil sampling event {i.e., gasoline-range hydrocarbons were 

detected in only 3 of 5 soil samples collected at a depth of 1.5 ft, at concenfrations ranging from 6 to 

42 mg/kg), Bridgewater (1999) concluded that "[tjhese concentrations do not suggest a significant 

[gasoline] release in this area." 

Similarly, while localized petroleum product releases to surface soils may have occurred on fhe 

PEO site, such releases could not account for all (or even a significanl portion) ofthe petroleum product 

contamination observed in groundwater or soil af depth at the PEO site. Moreover, the listing of 

contaminant "sources" presented in this section of the LWG's CSM document is also striking for its 

failure to mention the upgradient Bell Terminal facility in any way as a potential source for any of the 

contamination observed at the PEO site. This section ofthe LWG's CSM document provides yet another 

example of how the report ignores substantial petroleum contaminant source areas {e.g., the Bell 

Terminal facility or the former Northwest Tank Farm), while misdirecting attention to potential 

contaminant sources that are unlikely to have contributed significantly, if at all, to the smear zone soil 

and groundwater contamination at the PEO sile {e.g., the former Bell Terminal pipeline or the PEO diesel 

AST). 

1.2.2 Omission of Important Site Distinctions When Characterizing Site Conditions 

The LWG's CSM document also contributes to a misleading perspective regarding the PEO site 

by omitting any consideration of important chemical and site features that play a major role in 

determining the potential hazards posed by the site. For example, in reporting the results of hydrocarbon 

analyses, the LWG's CSM document frequently fails lo clearly distinguish betvveen edible oil and 
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petroleum hydrocarbon materials as potential sources of observed concentrations. For example, 

Section 10.3.4 ofthe LWG's CSM document notes that concentrations exceeding 100,000 mg/kg for "oil 

& grease and heavy-oil-range hydrocarbon[s]" were reported in certain catch basin samples. The report 

fails to acknowledge, however, that chromatographic analyses indicated the predominant contribution of 

edible oils to high heavy-range oil concentrafions and oil and grease concentrations detected at fhe PEO 

site. Thus, such concentrations are likely due primarily to edible oils, not petroleum hydrocarbons 

(Bridgewater Group, 1998; AGRA, 2000). Additional information regarding distinctions between edible 

oil and petroleum hydrocarbon concentrations is discussed below. 

Similarly, the LWG's CSM document is misleading regarding the potential for chemicals in soil 

to generate contaminated surface runoff from the PEO sile. In particular, the LWG's CSM document 

(p, 1) stales that "Surficial soil contaminated witb gasoline- and diesel-range hydrocarbons, PAHs, and 

VOCs [volatile organic chemicals] is present in several areas onsite. Stormwater sheet runoff in these 

areas is a potential transport pathway for contaminants to reach fhe river." In fact, as discussed in more 

detail below, the highest chemical concentrations observed in surface soil samples at the site were 

generally attributable to edible oit. Moreover, these concentrations generally were delected in soil 

samples that were collected from beneath the pavement lhat covered approximately 75% ofthe surface of 

the PEO site. These statements in the LWG's CSM document also ignore other controls that were in 

place at the PEO site to prevent generation and release of contaminated surface runoff Thus, as 

discussed more fully below, fhe elevated concentrations identified in the LWG's CSM document were 

not available at the site's surface to potentially contribute to any surface mnoff, were likely to be 

associated with edible oil not petroleum hydrocarbons, and/or would have been subject to various surface 

runoff control measures even if they had been present at exposed site surface locafions. 

The above-referenced conclusion in the LWG's CSM document regarding potential stormwaler 

runoff from the PEO site does not reflect consideration of the stormwater runoff control measures 

adopted at the site, and detailed in a Spill Prevention Conhol and Countermeasure Plan (SPCC) 

maintained by the facility (Hanson, 1996). In addition, many of die sample results identified in the 

LWG's CSM document as reflecting "surface soil" conditions were, in fact, collected from sampling 

locations under asphalt, or concrete, or within containment areas. Thus, these surface soils vvere not in 

contact with runoff that would have reached the river. Furthermore, soils at many ofthese locations were 

removed during site preparation and redevelopment efforts that occurred after certain site investigations 
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were undertaken. Accordingly, these soils are no longer available to contribute contaminants to surface 

runoff 

The former PEO site's storm runoff control measures included the following: 

Impervious areas of asphalt, concrete, or compacted soils covered approximately 75% of 
the site and were sloped to direct surface vvater mnoff to sumps or catch basins (Hanson, 
1996). Reflecting information presented in the PEO site drainage plan included as 
Figure 2 in Hanson (1996), Figure A-2 of these comments shows the extent of the 
impervious areas. 

Between 1981 and 1983, PEO constmcted a spill containment concrete dike around the 
diesel and raw material storage tank farm (Bridgewater Group, 2001a) (Figure A-2). 

In 1986, an 18"-high concreie dike was constmcted around the PEO north tank farm 
storing cmde and processed edible oils, vvith a dike extension constructed in 1994 
(Hanson, 1996). The dike was sufficient to coniain the maximum volume ofthe PEO 
storage tanks and prevented slormwater from reaching the river (Hanson, 1996; 
Bridgewater Group, 2001a). 

After the construction ofthe PEO wastewater treatment plant (WWTP) between 1986 
and 1988, stormwater was diverted lo the WWTP if oil contamination vvas observed 
(Hanson, 1996); otherwise, the stormwater was pumped to the river outfalls according to 
a stormwater National Pollutant Discharge Elimination System (NPDES) permit. Based 
on informalion provided by PEO, no NPDES or other compliance violations were noted 
against the facility (Hanson, 1996). 

In June 1998 and after Quincy foods vacated the site, SIC personnel closed the valves to 
the river outfalls to eliminate stormwater discharge from the sile (Bridgewater Group, 
2001a). From June to October 1998, all stormwater either infiltrated into the soil or 
evaporated, and stormwater within secondary containment stnictures was allowed to 
accumulate and evaporate (Jakubiak, 1999). From October 1998 to June 1999, 
stormwater collected inside containment areas was directed to collection basins and then 
discharged to the city sanitary sewer lines according to City of Portland permit 
requirements (permit Industrial Waste Water Batch Discharge Batch [fWWBDB] 1998-
60 and 1999-002; Jakubiak, 1999). After June 1999, aboveground storage tanks were 
removed and the site was regraded to allow stormwater to evaporate or percolate to the 
subsurface (Bridgewater Group, 2001a). 

Thus, stormwater from the PEO site was managed through numerous containment and control 

structures and practices. By failing to consider these practices that influence both historical and curreni 

stormwater mnoff potential, the LWG's CSM document has failed to provide a sound and technically 

accurate basis for its conclusion that stormwater sheet mnoff is a significant potential transport pathway 

for contaminants to reach the Willamette River and has misrepresented conditions at fhe PEO site. 
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The LWG's CSM document states that surface soil at the PEO site is contaminated wilh gasoline 

and diesel range hydrocarbons, PAH compounds, and VOCs. Two site investigations are referenced as 

the sources ofthis informafion, i.e., the 1998 Focused Site Characterization (Bridgewater Group, 1998) 

and the 2001 Remedial Investigation (Bridgewater Group, 2001b),^ The LWG's CSM document 

includes figures from these documents that show gasoline and diesel concentrations observed in soil 

samples collected from 0-15 ftbgs as representing surface soil concentrations. The LWG's CSM 

document then concludes that the chemical concentrations observed in these samples would adversely 

affect slormwater runoff that reaches the river. Clearly, soil samples collected from depths extending as 

far as 15 ft bgs would not contribute to surface runoff and results from such samples should be excluded 

from evaluations of surface water mnoff Moreover, for those samples that were truly collected from 

surface soils of approximately O-l ft bgs, fhe LWG's CSM document fails to adcnowledge that the 

majority of the surface soil samples were collected from under pavement or concrete, or within 

containment areas and thus would nol have been in contact with surface water mnoff. Thus, the LWG's 

CSM document again misrepresents the available data, A more accurate perspecfive on the available 

surface soil data follows. 

During the Focused Site Characterization, approximately 50 surface soil samples (O-L bgs) were 

collected at the PEO site. Most of these samples were collected from locations beneath asphalt or 

concrete or within containment areas. These samples were analyzed for TPH-gasoline, TPH-diesel, 

TPH-heavy oil, oil and grease, VOCs, PAH compounds, and chlorinated solvents. The analytical results 

demonstrated that the surface soil contained primarily heavy oil range hydrocarbons (Figure A-3), which 

were composed primarily of edible oils (Bridgewater Group, 1998,2001b; AGRA, 2000). This finding is 

not surprising in light of the purpose for the PEO facility, Le., an edible oil processing and storage 

facility. Edible oils are designed for human consumption and use in food preparation. As such, they not 

a hazardous substance as defined by CERCLA (Oregon DEQ, 2000). 

As illustrated in Figure A-3, other chemicals detected in surface soil included the following: 

TPH-gasoline vvas detected at few surface soil sample locations (10 out of 46 surface soil 
samples) evaluated during the Focused Site Characterization. Eight of those locations 
were beneath impervious surfaces or within containment areas and were not in contact 
with surface water runoff. Outside of the mnoff-controlled areas, TPH-gasoline was 

' When discussing soil investigations, llie LWG's CSM document also references studies by AGRA (1996) and Hanson (1996). 
The AGRA and Hanson environmental site assessments did not include surface soil resulis from samples collected from depths of 
O-f bgs and, therefore, are not discussed in this section. 
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detected at low concentrations in two samples collected around the concrete pad in the 
southem porfion of the site and within the area of fhe former Northwest Oil Company 
tank farm {i.e., 9,7 mg/kg in sample SS-90 and 10.5 mg/kg in sample SS-91). As noted 
above, the PEO facility is unlikely to have served as a substantial source for gasoline 
hydrocarbons because gasoline was not used or stored in any substantial amounts at the 
former PEO site (AGRA, 1996). Moreover, the localized and low TPH-gasoline 
concentrations observed in surface soil samples from the southem portion of the site 
outside of the areas subject to runoff controls do not indicate that the former PEO site 
was contribufing significantly to any contaminated mnoff to the Willamette River. 

PAH compounds were detected in 15 surface soil samples, with total PAH 
concentrations ranging from 0,07 to 10.06 mg/kg. Possible PAH sources were discussed 
by Bridgewater (1998) and AGRA (2000) and included the tack coat insulating material 
under the edible oil tanks, historical coal tar residues used during wartime shipbuilding 
acfivities, and emplacement of river-dredge spoils containing coal lar residues in the mid 
to late 1930s. It should be noted that the total PAH concentration range detected in site 
samples is well within typical background levels in urban soils (Bradley et al., 1994; 
Mauroe/a/., 2004)*. 

TPH-diesel was not detected in any surface soil sample. Only one VOC compound was 
detected in a single surface soil sample that vvas collected from beneath an asphalt layer, 
i.e., trichloroethylene vvas detected al sampling location SS-6 at a concentration of 
13.7 mg/kg. 

In summary, when the data for actual surface soil samples with the potential to contact surface 

water runoff from the PEO site are reviewed, the Focused Site Characterization results show that such 

samples were present at a limited number of locations in fhe southem portion of the site. Moreover, the 

chemical concenlraUons at those localions were generally low, e.g., vvithin background concentrations. 

From October 1998 to May 1999, near-surface soil condiiions at the PEO site were altered during 

a site preparafion and redevelopment effort (Jakubiak, 1999). This effort included removal of 

aboveground storage tanks and product piping, and selected process buildings and structures. All tanks, 

piping, and buildings north and south of the main process buildings were also removed. In addition, 

containment sumps were cleaned, concrete containment and foundation stmctures were cleaned and 

crushed, and stained soils under the containment foundations were dug out and removed (Jakubiak, 

1999). Finally, the north tank farm area of the PEO site was graded so that stormwater was retained and 

percolated into the ground (Bridgewater Group, 2001a). The southem tank farm was also graded to 

retain stormwater (Bridgewater Group, 2001a). During a July 1999 site visit, shallow (1.5' bgs) trenching 

' In lhe work presented by Bradley et ol. (1994), an average total PAH concentration of 18 mg/kg was observed for 60 surficial 
soil samples collected from three urban sites in New England. In the sun'cy presented by Mauro el al. (2004), surface soii 
samples were collected from depths of 0 to 6 inches at more than 300 sites in New York, Illinois, and a western stale. Total PAH 
concentrations ranged from 0.2 to 130 mg/kg, wiih an average of 10 mg/kg, 
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activities targeting the former diesel AST tank locations documented near-surface discolored soils vvith 

TPH-diesel concentrations from 98 to 4,280 mg/kg and TPH-gasoline concentrafions ranging from 6 to 

42 mg/kg (Bridgewater Group, 1999). Visual soil impacts were not observed in near-surface soil 

trenches located south of the process building. The general areas that encompassed the trench locations 

were regraded to retain stormwater. 

The 2001 Remedial Invesfigation efforts included collection of five surface soil samples 

(0-1 ft bgs), all within runoff-controlled areas. Chemical analyses included TPH-gasoline, TPH-diesel, 

fuel oil #6, VOCs, and PAH compounds. Figure A-4 presents surface soil results for petroleum 

hydrocarbon analyses.' The PEO site had been regraded during tank removal and demolifion activities in 

1999, which resulted in the north AST farm being topographically lower than sunounding areas to retain 

stormwater. Hence, there is no stormwater runoff or overland flow from this area that could reach the 

river and stormwater either evaporates or infiltrates into the soil (Bridgewater Group, 2001a). No TPH-

gasoline concentrations were reported in the north tank farm area of the PEO site. South of the process 

building, elevated diesel and fuel oil #6 concentrations were reported in one soil sample (STF-16). This 

sample was collected withm the footprint of the former Northwest Oil Company tank farm facility and in 

the vicinity ofthe crushed concrete pile from the 1999 activities. In this area, overland mnoff is directed 

away from the river. No VOCs were detected in these samples. 

In summary, the above results show that the majority ofthe detected TPH concentrations and the 

single observed VOC detection in surface soils vvere imder paved or impervious layers, and thus would 

not contribute to surface soil mnoff. Total PAH concentrations were within typical and expected urban 

soil background concentration values. Thus, when accurately reviewed, the available site surface soil 

data provide no support for the conclusions in the LWG's CSM document regarding the potential for 

significant contaminated surface mnoff to be generated from the PEO site. 

1.2.3 Mischaracterization of Chemical Concentrations in Outfall Sediment Samples 

In several places, the LWG's CSM document mentions sediment sample results associated with 

two outfalls on the westem boundary of the PEO site (as shown in Figure A-2). In each instance, the 

LWG's CSM document presents misleading and/or inaccurate informafion regarding these samples. 

' On Figure A-4, multiple results listed for an analyte al a specific location reftect analyses of separale discrete samples coltected 
in the vicinity of that sample location. 
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Furthermore, any attribution of contamination of the outfall sediment samples to the PEO site is tenuous 

given the fact that for many decades the river banks, from which the samples were collected, were 

subject to contaminafion from surface water slicks and surface water sheens that were typical in 

industrial waterways such as the Willamette River. 

At the most basic ievel, the LWG's CSM document inaccurately characterizes the contamination 

found in the outfall sedimeni samples. For example, in Secfion 8.1 Uplands, the LWG's CSM document 

states (p. 5) that: "These same contaminants [as had been detected in other samples from the PEO site] 

were detected in four sediment samples collected beneath Outfall-01 and -02, suggesting that slorm 

water rtinoff was at one lime a direct pathway to Willamette River (these outfalls have since been 

disconnected)," This statement refers to a preceding list of bullets summarizing various conclusions 

regarding chemicals found in soil and groundwater samples at various locations on the PEO site. The 

contaminants refeixed to in this sentence include petroleum hydrocarbons, PAH compounds, and both 

gasoline-related and non-gasoline VOCs. (To be clear, it should be noted lhat there are four sample 

locations related to the tvvo outfalls, with 2 sediment samples collected from each location [a O-l ft 

sample and a 1-2 ft sample] for a total of 8 samples. The localions are: Outfall-01; HA-OT-39 [near 

Outfall-01]; Outfall-02; and HA-OT-37 [near Oiitfall-02].) 

.- As noted above, the LWG's CSM document implies that non-gasoline VOCs were found in the 

outfall sediment samples. Available data for the PEO site indicates, however, that the primary non-

gasoline VOCs detected on the PEO sile were trichloroethylene (TCE); cis-1,2-dichloroethylene (cis-1,2-

DCE); and vinyl chloride (VC), all at low levels. None ofthese compounds were defected in any ofthe 

outfall samples. The only non-gasoline VOC detected in any of the outfall samples is 

trichlorofluoromethane, also known as Freon 11. It is not credible to suggest that the reported detection 

of Freon 11 in any ofthe outfall samples is related to the PEO site. Freon 11 boils at 23.82" C, is rarely 

detected in vadose zone soils (unsaturated soils), and is inert. In fact, no other soil sample al the PEO 

site had a valid detection for this compound. Thus, Freon 11 is highly unlikely to reflect an actual 

environmental contaminant at the PEO site and, instead, its reported detection is probably related to a 

laboratory artifact. Thus, the LWG's CSM document again includes a statement that is not supported by 

available data and information. 

The LWG's CSM document also claims that TPH-gasoline was detected in the outfall sedimeni 

samples, TPH-gasoline was detected only at 1 outfall location and only in the surface sample (0-1 foot), 
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at a very low concentration (3,28 mg/kg). Similarly, although TPH-diesel was detected in three of the 

four outfall sampling locations, concentrations at two of these sampling locations had low concentrations 

that were less than 200 mg/lcg. TPH-diesel was not defected in five of the eight outfall samples. 

The LWG's CSM document also attributes PAH contamination to the outfall sediment samples. 

Although PAH compounds were detected in all of the outfall samples, the LWG's CSM document fails 

to menfion lhat the distribution of PAH compounds clearly indicates a pyrogenic source for the PAH 

compounds (e.g., from typical urban sources such as vehicle emissions) and not a petrogenic source (such 

as diesel fuel or gasoline). This conclusion reflects review of the types of PAH compounds observed in 

the outfall sample. Specifically, the preponderance of 4-, 5-, and 6-ring PAH compounds relative to 2-

and 3-ring PAH compounds indicates the pyrogenic nature of the PAH compounds in these samples 

(Stout et al,, 2003) 

PAH compounds are ubiquitous in the environment and have many sources. The outfall samples 

exhibited PAH concentrations that were vvell within the normal range of typical urban soils (Bradley et 

al., 1994; Mauro et al., 2004), Specifically, the mean total PAH concentration observed in urban soils 

vvas 18-36 mg/kg in one study (Bradley et al., 1994) and 10 mg/kg in another study (Mauro et al., 2004). 

The concentrations in the outfall soil samples ranged from 0.1 mg/kg to 17.1 mg/kg, with the excepfion 

ofa single sample vvith a concentrafion of 95.9 mg/kg. Thus, the total PAH concenfrations in the outfall 

samples vvere typically less than average concentrations observed in urban soils. The maximum PAH 

concentration observed in the outfall samples was measured in a sample was collected at Outfall-01 at a 

depth of 1-2 ft. Its results fall well within the maximum detected background concentrations of PAH 

compounds found in the cited studies {i.e., 166.6 mg/kg [Bradley et al., 1994] and 130 mg/kg [Mauro e/ 

al., 2004]. It should be noted that the background urban samples used in this comparison were collected 

from soil depths of 0 to 6 inches and were obtained "in areas considered to be not direcUy affected by 

induslrial sites" (Bradley el al., 1994) or in typical urban areas excluding any sites "with known or 

suspected releases of PAHs" (Mauro et al., 2004), Furthemiore, examination of sediment PAH data in 

the areas surrounding the PEO site reveal that these siirface sediments give no indication of a substanfial 

PAH source on the PEO site. 

Another conclusion regarding the outfall samples that is presented in the LWG's CSM document 

is that the outfalls provided a mechanism for transport of contamination from the PEO site to the river. 

Four of the five bullets that precede (and are referred to) by the conclusion regarding the outfall samples 
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discuss, in whole or in part, smear zone contamination on the sile. There is no evidence to suggest that 

the outfall conduits intercept the smear zone, which is thought to be at approximately 15 lo 25 ft bgs. 

Thus, the implication that the outfalls facilitated transport of any contamination in lhat zone is again 

misleading, inaccurate, and unsupported. 

The LWG's CSM document also discusses the outfall sediment samples in Seciion 10.4.1, River 

Sediment Dala (p. 14). In this secfion, the document highlights the highest Freon 11 detection in the 

deep sample from Outfall-01. As discussed above, this detection is meaningless wilh regard to 

environmental quality at the PEO site. Again, PAH compound detections are mentioned but are not put 

in context by relating the observed pattems of PAH compounds to a pyrogenic source rather than a 

petrogenic source. The LWG's CSM document states that the PAH concentration decreased in samples 

collected 6 feet vvay from the outfalls. This is true of one outfall, but not the olher. Specifically, the 

results for the samples collected at and 6 feet away from Outfall-02 show no substantial difference, Le., 

the total PAH concentrafion in the surface sediment sample collected at Oulfall-02 was 3.4 mg/kg, while 

the total PAH concentrafion reporied for the surface sediment sample collected 6 feet away from 

Outfall-02 was 4.3 mg/kg. 

1.2.4 Omission of Important Context for Interpreting Results of TPH Analyses of Groundwater 

Samples 

As noted in the preceding section, an accurate interpretation of the available TPH data for the 

PEO site must distinguish among various categories of materials that are detected by TPH analyses {e.g., 

petroleum hydrocarbon materials vs. edible oils). Such considerations have critical implications for 

interpreting the available data in terms of potential sources, hazards, and remedial needs. Similarly, 

interpretafions of the available data must also consider analytical chemistry factors that infiuence data 

interprelafion, particularly data for TPH and P/VH compounds in groundwater samples. In particular, 

various technical limitations in TPH dala for groundwater, may, hinder accurate interpretation of 

groundwater data, particularly for diesel-range and heavier hydrocarbon compounds. Moreover, the 

interpretation of data from groundwater samples may be enhanced by considerafion of other types of dala 

and contextual information. Such a combined suite of informafion provides greater insight mto the 

nature of the materials present at a site and more effectively supports site evaluation and decision

making. As discussed in the September 10, 2004 coniments included in fhe Appendix to this submittal, 
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consideration of such factors substantially influences interpretation of the available petroleum 

hydrocarbon data for the Time Oil Bell Terminal facility. 

As noted above, groundwater results for PAH and TPH compounds must be reviewed carefully. 

Care is required because such results often do not represent actual groundwater quality. Instead, the 

results often reflect the incidental incorporation into the groundwater sample of non-aqueous phase liquid 

(NAPL) or particles onto which PAH or TPH compounds are adsorbed. If NAPL is present at the vvater 

table or ifthe smear zone is contaminated with TPH or PAH compounds at a given well, then the results 

of groundwater samples collected from that locafion will likely be highly variable. Moreover, the 

groundwater sampling results at such a well are likely to reflect the sampling techniques used to collect 

the sample more than they reflect true groundvvater quality. 

These factors are of less concem for the volatile fracfion of TPH (i.e., termed TPH-gasoline, 

gasoline-range organics [GRO]), or Volatile Petroleum Hydrocarbons [VPH]). Many of the constituents 

of lighter petroleum products {e.g., gasoline) are much more soluble than the constituents in heavier 

products. As a result, more representaiive data generally can be derived from analysis of groundvvater for 

TPH-gasoline (Cline et al., 1991). In areas where NAPL is present on the water table, however, 

incidental incorporafion of NAPL or sheen material into the sample container introduces variability into 

the sample results and confounds interpretation of the groundwater results to the extent that volatile 

compounds still are present in the NAPL. 

In contrast, PAH compounds and diesel-range or heavier TPH compounds are considered semi

volafile materials, are hydrophobic, and generally have limited solubility. The maximum concentrafion 

that any PAH or discrete TPH compound could achieve in a groundwater sample is a function of that 

chemical's solubility and its mole fraction in the oil that is the source ofthe groundwater contamination. 

The maximum concentrations in groundwater that could result from equilibrium with typical diesel fuel 

have been evaluated for several PAH compounds (Lee et aL, 1992). For some of the PAH compounds 

studied, the maximum concentrations dissolved in groundwater were less than the standard detection 

limits for these compounds in groundwater. As a result, for example, if fluoranthene (a 4-ring PAH 
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compound) is detected in a groundwater sample, it must be because the sample contains NAPL or 

particles onto which the fluoranthene is adsorbed.* 

Even for naphthalene (the most abundant PAH in diesel fuel and among the most soluble), the 

measured aqueous concentrations in equilibrium with four typical diesel fuels ranged from 0.080 -

0,30 mg/L (Lee et a i , 1992), In other words, these are the dissolved concentrations that would result if 

one placed a pint of diesel fuel and a pint of water in a single container. As a result of the natural 

dispersion and dilution processes that exist in the environment, the actual naphthalene concentrations in 

groundwater downgradient from a diesel spill would be much less. 

In summary, because of their inherent chemical characterisfics {i.e., low solubility and high 

affinity for particles), P/VH compounds and other petroleum product constituents in the semi-volatile 

range are not expected to be present in groundwater to any appreciable extent. When they are found in 

groundvvater samples, it is usually not a true representation of groundwater quality, but instead reflects 

the incidental incorporafion of N/VPL or contaminated particles into the groundwater samples. 

Consequently, using measurements of PAH and TPH compounds in groundwater samples to infer 

groundwater quality for these parameters (within a quantitative framework) should proceed carefully (if 

at all). Moreover, such data should be interpreted in the context of other relevant sampling data and 

informalion and the full suite of available information should be considered when interpreting the data to 

assess the nature, extent, fate, and transport of petroleum hydrocarbon compounds at specific sites. 

Measurements of TPH in soil are more useful in this regard, especially in samples collected from 

the capillary fringe or smear zone. It is this zone where evidence ofthe migration of petroleum NAPL 

can best be found. Measurement ofthe volafile fraction of TPH (e.g., TPH-gasoline) in soils can be 

helpful in this regard as well. In soil sampling (for volatiles especially), care must be taken to collect the 

sample with minimal disturbance of the soil matrix lo minimize the possible loss of volatiles. The 

discussion of available data for the PEO site presented in Section 2.1.1 below reflects consideration of 

these issues. As noted above and presented in the September 10, 2004 comments included in the 

Appendix to this submittal, consideration of these factors plays an important role in interpreting the 

available data for the Time Oil Bell Terminal facility. 

In a study using special sensitive techniques, Lee et al. (1992) found aqueous concentrations of fluoranthene in equilibrium 
witb diesel fuels to range from below the detection limit (unspecified) up lo 0.0005 mg/L. This maximum detected level is 
substantially less than Ihe typical detection limil for fluoranthene in waler of 0.010 mg/L, using EPA Method 8270. 
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1.2.5 Omission of Available Data for PEO Site 

In addition to relying on substantial amounts of inaccurate and misleading information, regarding 

the PEO sile, the LWG's CSM document also omits important site-specific information that is available 

in DEQ files. For example, the listings of available project documents presented in Section 3 of the 

LWG's CSM document {Project Status) and Secfion 12 {Bibliography/Information Sources) omit several 

important sources of information regarding the site and site conditions. These omitted documents 

include the results of geoprobe investigations conducted by SIC on the upgradient westem portion ofthe 

Bell Terminal facility in the fall of 2001 (Bridgewater Group, 2002) and the results of quarterly 

groundwater monitoring thai was conducted at the PEO facility (as presented in Bridgewater Group, 

2001b, 2002; Gradient Corporation, 2002, 2003). 

Similarly, the LWG's CSM document refers to "[s]everal shoreline reconnaissance surveys" that 

were conducted between March 2002 and October 2003 (p. 7). In fact, over the more than 2-year period 

from October 2001 to December 2003, 22 shoreline surveys were undertaken on an approximately 

monthly basis. Documentation of these surveys is available in the DEQ project files in memoranda that 

were provided as individual submittals or as part of the regular quarterly reports that were prepared 

during this time frame. 
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2 Updated Perspective on Key Issues for the PEO Site 

As noted above, the LWG's CSM document contains numerous mischaracterizations of the 

conditions and potential hazards present at the PEO site. In some cases, the deficiencies ofthe LWG's 

CSM document are the result of reliance on outdated or incomplete site information. This section ofthis 

attachment supplements the preceding discussions by presenting more accurate summaries of available 

information for selected PEO site issues that vvere not fully addressed in the preceding sections. 

2.1 Distribution and transport of contaminants 

Major environmental investigations at fhe PEO site include the 1998 Focused Site 

Characlerizalion (Bridgewater Group, 1998) and Remedial Invesfigation (RI) efforts undertaken in 2001 

(Bridgewater Group, 2001b). In addition, site-wide gioundwater monitoring was conducted on four 

occasions between June 2001 and January 2003. Based on the chemical disiribution patterns observed at 

the PEO site, site evaluations have focused on two site areas (e.g., as reflected in Oregon DEQ, 2000) 

(Figure A-5): 

The central portion of the PEO site - In this portion ofthe PEO site, diesel- and gasoline-
range TPH contamination has been observed in groundwater and soil at deplh in an area 
extending Irom the eastem property boundary of the PEO site vvith the Time Oil Bell 
Tenninal facilily to locations to the west and southwest ofthe process building. 

The southem portion ofthe PEO site - In this portion of the site, diesel- and gasoline-
range contamination has been observed in groundwater and soil at depth in the vicinity 
ofthe footprint ofthe former Northwest Oil Company tank farm. 

An arbitrary dividing line between these two portions of the site roughly corresponds to the 

railroad tracks south ofthe office/process building (Oregon DEQ, 2000). A perspecfive on the key issues 

relating to contaminant distribution and transport within these portions of the PEO property is presented 

below. Although chlorinaied solvents have been detected in a few samples within a limited area in the 

southern portion of the site, the primary chemicals that were detected at the site and are of concem for 

evaluating potential hazards and remedial needs for the PEO site are petroleum hydrocarbons. 

Accordingly, the following discussion focuses on issues associated with petroleum hydrocarbons. 
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2.1.1 Distribution and Transport of Chemicals in the Central Portion of the PEO Site 

The Conceptual Site Model developed by Schnitzer's consultants to support the remedial 

investigations (the PEO CSM) idenfified a number of potential sources for chemicals within the central 

portion of the PEO site (Bridgewater Group, 2001a). Potenfial on-site sources included a single 

10,000-gallon diesel aboveground storage tank (AST). Installed at two different locations north ofthe 

Process Buikling during its use at the site (Figure A-5), the diesel tank provided a backup fuel supply for 

the processing plant boilers and had no history of reported spills (Hanson, 1996), Other potenfial on-site 

sources of chemicals included the north AST farm v '̂here crude and processed edible oils were stored, the 

former wastewater treatmeni plant, underground pipelines in the process building or laboiatory, and 

releases from the former Bell Terminal pipeline (Bridgewater Group, 2001a). Potenfial off-site sources 

identified in the PEO CSM included the neighboring upgradient Time Oil Bell Terminal facility - with 

more than 12,000,000 gallons of storage capacity for a variety of petroleum products, a petroleum 

product loading rack, and an associated above- and below-ground piping network (Bridgewater Group, 

2001a; Oregon DEQ, 2000). 

The following sections present available central parcel data for surface and subsurface soils, and 

groundwater from the Focused Site Characterization and Remedial Investigafion work, together with the 

cuiTent understanding ofthe sources of contaminafion, as inferred from the available data. 

Surface Soil Data 

Results from surface soil samples collected at the PEO Site were reviewed in Section 1,2,2 of 

this attachment. As discussed therein, petroleum hydrocarbons associated with gasoline, diesel, and 

heavy range oil, as well as PAH compounds were defected in surface soils. Because the majority of the 

chemical detections were within areas subject to surface water runoff controls, the PEO CSM excluded 

the lateral migration ofsurface soil contaminants lo the river via mnoff from the list of possible current 

contaminant migration pathways (although surface mnoff was retained as a possible historical pathway; 

BridgewaterGroup, 2001a).' 

' Historic stormwater runoff and subsequent releases to the Willamette River via outfalls #1 and #2 were nol e.tcluded from the 
contaminant migration pathways list presented in the 2001 PEO CSM (BridgewaterGroup, 2001a). 
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At the time that Bridgewater prepared the initial CSM, verfical migrafion of surface soil 

conlaminants to the smear zone soil and groundwater had not been evaluated at the former PEO site and 

was considered a possible contaminant pathway in the PEO CSM (Bridgewater, 2001a). Currenfly 

available information indicates, however, lhat chemicals detected in the surface soils are unlikely to have 

contributed significanfiy, if al all, to the chemical concentrations observed in the smear zone soils and 

groundwater at the site. First, as discussed in detail in Section 1.2.2 of this attachment, gasoline- and 

diesel-range petroleum hydrocarbons were either nol delected, or detected in only limited amounts in 

surface soil samples. Although higher concentrafions of heavy-range hydrocarbons were reported in 

surface soil samples, these concentrations were attributed primarily to edible oils, not petroleum 

hydrocarbons. 

Moreover, review of site infoimation indicaies lhat a number of measures were in place that 

limiled vertical contaminant migration during the former PEO and C&T Quincy Foods site activities. 

These measures included the following: 

Impervious areas of asphalt, concrete, or compacted soils covered approximately 75% of 
the site (Hanson. 1996), 

A 1"- to 3"- thick insulating "tack coat" layer was added to compacted sand beneath 
aboveground tanks prior to their constmction. This type of layer is expected to reduce 
the permeability of the sand layer belovv ASTs, and thus to reduce the potential for 
infiltration. 

Some contaminants (including TPH-gasoline, TPH-diesel, and TPH-heavy oil) were reported in soils 

below the impervious soil cover, presumably as the result of migration through cracks in the cover 

materials. These protective bamers, however, would have served to reduce the potential for vertical 

migration of contaminants from inadvertent spills and leaks. 

The field dafa also support the lack of significant verfical contaminant migration from site 

surface soils. First, during the removal ofthe aboveground slorage tanks in 1999, surface soil samples 

collected from 0-1' and 1-2' bgs under 2 tanks in the north tank farm area showed a decrease in average 

oil and grease concentrations from 843 to 69.2 mg/kg, indicafing the effectiveness ofthe insulating layers 

(Jakubiak, 1999)."' Moreover, during the 2001 Remedial Invesiigation field work, visual observafions of 

contamination and photoionization detector (PID) readings did not indicate any substantial presence of 

'" These findings reflect the results observed in 6 samples collected at O-T bgs and 6 samples collected at 1-2' bgs during the 
1999 sile regrading program. 
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elevated TPH in soii at intermediate depths {i.e., between 1 and 15 ft bgs; Bridgewater Group, 2001b). 

Thus, these investigations found no evidence of a significant connection between the surface soils and 

smear zone soil contamination. Therefore, available data indicate that surface soil concentrations of 

petroleum hydrocarbon contaminants were generally low and in limited areas and that historic measures 

existed to prevent vertical migration of contamination. Moreover, observations of the intermediate soii 

layer at the site yielded no significant evidence of surface soil contamination contribufing directly to 

contamination observed in the deeper smear zone soil and groundwater. 

These findings thus suggest that on-site surface sources of petroleum hydrocarbons did not 

contribute significantly, if al all, lo contaminafion observed within the smear zone soil and groundwater. 

Additional insights regarding verfical contaminant migrafion and potential sources of contaminafion for 

smear zone soil and groundwater can be obtained by observing the spatial distribution of contaminants in 

the smear zone and by assessing the relationship of such contamination pattems to possible surface 

sources of contaminants. 

Smear Zone Soil Data 

Groundwater under the central portion ofthe PEO site is locaied at approximately 20 ft bgs with 

seasonal and fidal fluctuations resulting in an approximately 10 ft thick smear zone of contamination 

{Le., a smear zone that extends from approximately 15 to 25 ft bgs). Tidal fluctuation effects extend up 

to 350' inland from the river .shoreline, reaching approximately the location of monitoring well MW-06, 

located south of the former boiler room along the north railroad frack. The results of TPH-diesel and 

TPH-gasoline analyses of soil samples collected at depth in the central portion ofthe PEO sile and on the 

Time Oil Bell Terminal facility are presented in Figures A-6 and A-7, respectively. Sheens and/or odors 

were also documented within the smear zone or at the groundwater level in boring logs for numerous 

sampling locations wilhin this portion of the PEO sile and the Bell Terminal facilify. Review of these 

data yields the following observafions: 

As shown in Figure A-6, elevated TPH-diesel concentiations were observed in smear 
zone soil samples throughout the westem portion of the Bell Terminal property {e.g., 
18,000 mg/kg at BLT-56 and 6,200 mg/kg at BT-5) and extend with generally decreasing 
concentrations downgradient through an area encompassing the sampling locations 
MW-04, GW-7/SS-7, WWP-04, and WWP-05 at the PEO site." Spills or leaks from 

" As discussed in more detail in Atlachmenl B to these commenls and illustrated in Figure B-4, more recent soil sampling results 
reporied in Time Oil's final Phase III RI report (Landau, 2005) indicate additional localions wiih elevated TPH-diesel 
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either ofthe former locafions ofthe diesel AST on the PEO site could not have resulted 
in the spatial concentration distribution observed in Figure A-6, particularly the high 
TPH-diesel concentrations at locations upgradient and cross-gradient from the former 
locations of the diesel AST {Le., the BLT and WWP sample locations). Instead, the 
pattern of high TPH-diesel concentrations detected at and downgradient from the Bell 
Terminal facility points to Bell Terminal as fhe more plausible source of these elevated 
concenti-ations. 

As shown in Figure A-7, TPH-gasoline concentrations in soil samples collected al depth 
at tbe Bell Terminal facility and in the central portion of the PEO site were mpre 
erratic. Because there are no known substanfial uses or storage of gasoline on the PEO 
property (AGRA, 1996; Bridgewater Group, 2001a), the most plausible gasoline source 
is again the neighboring Bell Terminal property - where substantial amounts of gasoline 
vvere handled and where it is likely that Time Oil followed standard historic industry 
practices for cleaning gasoline slorage tanks, which included recommendations for 
disposing of petroleum hydrocarbon-containing tank bottoms and sludges directly onto 
the ground surface or into the ground. Although the connection betvveen the upgradient 
Bell Terminal facility and the TPH-gasoline contamination observed on the 
downgradient PEO site is nol reflected in a concentration gradient that is as consistent as 
that observed in the TPH-diesel concentrations displayed in Figure A-6, the more erratic 
TPH-gasoline concentrafion distribution likely reflects commonly observed variations in 
TPH-gasoline concentrations in soil that arise due to soil sample collection techniques. 
While approved sampling methods were used to collect these soil samples, the soil 
sample collection process typically disturbs the soil matrix and can release variable 
amounts of volatile components. As a result, the observed concentrations of TPH-
gasoline in soil can be highly variable and can be less applicable for rigorous quantitative 
evaluations of the distribution of TPH-gasoline in soil. Moreover, as discussed in the 
September 10, 2004 comments included in the Appendix to this submittal, questions 
regarding the degree to which certain soil samples collected by Time Oil at the Bell 
Terminal facility are representative of actual conditions in the smear zone must also be 
considered when interpreting the available data. 

Thus, the smear zone soil data strongly point to activities at the Bell Terminal facility as a 

significant, and likely primary, contributor to contaminafion in the smear zone benealh the downgradient 

central portion of the PEO site. 

Groundwater Data 

The direction of groundvvater flow is from the upgradient Bell Terminal facilily southwest 

towards the PEO site (Figure A-8). During groundwater monitoring events conducted at the former PEO 

concentrations (e.g., 15,100 mg/kg at sampling location LVV-43S, located to the east of sampling location BLT-57), while 
consideration of the approaches used to report composite sample results suggests a concentration potentially as high as 
19,700 mg/kg at sampling location G22-3, locaied to the east of sampling location BT-01. 
'- Again, additional sampling results reporied in Time Oil's final Phase HI Rl report (Landau, 2005) for TPH-gasoline in smear 
zone soils are discussed in Attachment B to this memorandum and are presented in Figure B-3. 
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property, LNAPL (lighter-than-water non-aqueous phase liquid) was observed intermittentiy at several 

PEO monitoring wells, but was most prominent in the central portion ofthe PEO property at monitoring 

well MW-04, with apparent thicknesses ranging to as much as 6'ft (Figure A-9). Monitoring well 

MW-04 IS located upgradient from the former locations of the PEO diesel AST and releases from either 

of those locations could not account for the amount of product observed at MW-04. Even if one 

considers an unrealistic scenario that assumes that diesel released from one ofthe former localions ofthe 

AST would have spread upgradient in sufficient quantities to generate the impacts observed at 

monitoring well MW-04, a release equivalent to greaier than 5 times the total diesel AST storage 

capacity at the PEO site would be required to generate the apparent LNAPL thickness observed at 

MW-04. (The September 10, 2004 comments included in the Appendix ofthis submittal further discuss 

the potential impacts ofthe former PEO diesel AST). It is also noteworthy that no product was observed 

in sampling conducted at monitoring vvell location MW-05, which is located downgradient of the former 

locafions of the PEO diesel AST. Diesel handling and storage activities occurring upgradient from the 

locations of the diesel AST (such as historically occurred to a great extent at the upgradient Bell 

Terminal facility) are a more plausible source ofthe product observed at MW-04. 

When evaluating the implications of LNAPL observations at petroleum sites, it is also important 

to consider recognized critical factors influencing interpretation of such data. In particular, reviews by 

the U.S. EPA and others regarding both theoretical factors and empirical data associated with LNAPL 

measurements have observed that LNAPL thickness measurements can vary widely depending on the 

measuremeni technique used and various features of monitoring well constmction and design 

(Massachusetts LSPA, 2005). Moreover, although a number of predictive approaches have been 

developed lo estimate the "true" LNAPL thickness based on LNAPL measurements in the field, "the 

predictability of these methods indicates an order of magnitude accuracy of the predicted versus the 

measured free product thickness among the methods" (U.S, EPA, 1996, as cited in Massachusetts LSPA, 

2005), Thus, just as groundwater data for TPH and its constituents must be evaluated within the context 

of various field sampling and analytical factors that may influence observed analyfical results (as 

discussed in Secfion 1,2,4 ofthis attachmenl), LNAPL dala also must be interpreted within the context of 

a comparable suite of influential factors. 

TPH-diesel and TPH-gasoline results for groundwater at the former PEO site and upgradient 

areas on the Bell Terminal facility are presented in Figure A-10. As discussed in Secfion 1.2.4 ofthis 

attachment, care must be used in interpreting the results of TPH analyses for groundwater, particularly 
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when evaluating groundwater quality within a quantitative framework based on such data. In particular, 

the high TPH-gasoline and TPH-diesel concentrations observed in many of the groundwater samples 

indicate that product or petroleum-contaminated soil was incorporated inlo the collected groundwater 

samples. Similar to the findings based on petroleum hydrocarbon presence in smear zone soils, however, 

the TPH results for groundwater samples displayed in Figure A-10 demonstrate the presence of elevated 

levels of petroleuni hydrocarbon compounds in groundwater samples throughout a broad area 

encompassing the central and westem portions of the upgradient Bell Terminal facility and extending 

downgradient lo a broad range of locations on the PEO site. As noted previously, gasoline detections in 

groundvvater are unlikely to be attributable to fonner activities on the PEO site, since there are no known 

substanfial gasoline sources at the PEO site. By contrast, known sources of substantial amounts of 

gasoline existed at the upgradient Bell Terminal facility. Moreover, terminal operafions that were 

conducted consistent vvith recommended petroleum industry storage tank farm managemenl guidelines 

would have resulted in the placement of petroleum hydrocarbon-containing lank bottoms and sludges 

directly on and within the tank farm soils. 

A review of the analytical data for groundwater and soil samples under Bell Terminal and the 

former PEO property reveals a continuous presence of petroleum hydrocarbons in the smear zone. 

Moreover, the GC/FID TPH chromatograms also show consistency among the diesel range components, 

suggesting that TPH-diesel can be attributed to a common source. Figure A-ll depicts the 

chromatograms for samples collected from the following selected sampling locations for which 

chromatograms were available: BT-04, LW-32, BT-03, BT-05, LW-30S, SCH-61, SCH-62, MW-04, and 

GW-04. The diesel range materials can be observed in the center of each chromatogram, and appear 

consistent with each other. The chromatographic data indicate an area of diesel contamination that 

begins, at a minimum, at the center ofthe Bell Terminal property and extends downgradient to the west 

and southwest, affecting a large area under the former PEO property. Additional information regarding 

this chromatographic analysis is presented in the September 10, 2004 comments that are included in the 

Appendix to this submittal. 

When considered within the more complete context of information regarding historical activities 

and practices at the PEO and Bell Terminal sites, the available data from surface soil, smear zone soil, 

and groundwater strongly indicate a significant contribufing role of the upgradient Bell Terminal facility 

to the contamination observed in the centi-al portion ofthe PEO site. Moreover, as discussed in detail in 

Secfion l.l ofthis attachment, the available information contradicts many ofthe unsupported allegations 
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regarding contamination sources at the Bell Terminal and PEO sites that are made in the LWG's CSM 

document. Thus, the LWG's CSM document presents misleading and inaccurate infonnation in 

identifying potential sources as well as ignores information regarding the probable substantial 

contribufions of the Bell Temiinai facility to the observed contamination. 

It should also be noted that Schnitzer is currentiy working with DEQ to develop a field program 

for additional investigations lo further characterize conditions at the PEO site. This program should 

enhance fhe current understanding of the extent of petroleum hydrocarbons present in the cenlral portion 

of the PEO site, and shbuld supplement the understanding of the petroleum hydrocarbon impacts of the 

Bell Terminal sources on the contamination observed on the downgradient PEO property. When 

available, the results of these investigations will be used to further refine the understanding of 

contamination sources for the PEO properly lhat are discussed in these comments, 

2.1.2 Distr ibution and Transpor t of Chemicals in the Southern Portion of the P E O Site 

The southern portion ofthe PEO site consists ofthe site area south of the railroad tracks that run 

south of the office/process building (Oregon DEQ, 2000). From 1941 to 1943, Northwest Oil Company 

(which It is our understanding was a predecessor cornpany to Time Oil; this understanding is also 

reflected in the LWG's CSM document) owned and operated an aboveground pefroleum storage facility 

on the southern portion of the PEO site which included 7 vertical ASTs and several horizontal ASTs 

(Bridgewater Group, 2000a, 2000b), In lale 1943, Norihwest Oil Company moved this tank farm to its 

current location north of the PEO sile (Bridgewater Group, 2000a, 2000b), Additional informalion 

regarding this facility is discus.sed in Secfion 2,3 of this attachment. Currently, a concreie pad covers 

most of the former tank farm footprint. 

Soil under the southem portion of the PEO site is fine- to medium-grained sand with thin layers 

of silt and clay (URS, 2001). The water table is fidally and seasonally influenced, again resulting a smear 

zone of contaminafion of approximately 10 ft. The water table is located at approximately 16 to 

25 fl bgs, Groundwaier flows toward the Willamette River during low tide periods, and reverses its 

direction during high tide periods. Figure A-12 shows gioundwater flow directions during high and low 

tides. 
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Like fhe central portion of the PEO sile, major environmental investigations of the southem 

portion ofthe site include the 1998 Focused Sile Characterization and the Remedial Investigation efforts 

undertaken in 2001 (Bridgewater Group, 1998; 2001b). The investigative efforts in the southem portion 

of the site reported LNAPL at several moniioring wells with variable thickness affected by tidal 

fluctuations. The maximum apparent LNAPL thickness of 4.01 ft was observed at monitoring well 

MW-2 (Figure A-10)." Analysis of product from MW-02 showed gasoline- (416,000 mg/kg) and diesel-

range (627,000 mg/kg) petroleum hydrocarbons (Bridgewater Group, 2001b), TPH analyses of 

groundwater samples also reported gasoline- and diesel-range petroleum hydrocarbon concentrations in a 

variety of locations in the vicinity of the former Northwest Oil Company tank farm location 

(Figure A-IO). 

Because the fomier Northwest Oil Company tank farm (which operated at this location from 

1941 to 1943) vvas the sole activity in the southem portion of the PEO site that involved handling or 

storage of substantial amounts of pefroleum hydrocarbons, and the groundvvater plume coincides with ils 

footprint as reflected in historical aerial photographs, this former tank farm is the mosl plausible source 

of the subsurface contamination in this portion ofthe site, DEQ also recognized the likely contributions 

of the former tank farm in its ECSI database summary for the PEO site (Oregon DEQ, 2006), which 

concludes that the petroleum hydrocarbon contamination in this portion of the site "appears to be from 

historic site operations." 

In light of the proximity of the observed groundwater contamination to the Willamette River, 

Schnitzer personnel conducted 22 riverbank surveys from April 2002 to December 2003 lo look for any 

sheen or oil at the riverbank. The surveys reported no observed contamination. As noted above, 

Schnitzer is currently working with DEQ to develop additional field investigafions for the PEO site. 

Goals for the investigations planned for fhe southem portion of the PEO site include efforts that will 

assist in furiher identifying the inland and riverward extent ofgroundwater contamination. 

2.2 Potential for discharge to the Willamette River 

Potential discharge pathways from the former PEO site to the Willametle River include storm 

mnoff, sewer outfall discharges, and subsurface migration. Surface mnoff was discussed in detail in 

'̂  Apparent thickness is the measured LNAPL thickness in a monitoring well. This thickness is exaggerated by the tidal effects, 
and is much larger than the true NAPL thickness in the aquifer formation (Kemblowski and Cheng, 1988, Hunt el al., 1989), 
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Secfion 1.2.2 of this attachment, which highlighted the low likelihood for stormwater sheet runoff to 

serve as a potenfial cunent transport pathway for contaminants at the former PEO site-

Available informafion suggesls that sewer lines from the Bell Terminal facility discharge through 

the former PEO site piping. To clarify the origins and contribufing sources to the sewer outfalls, 

additional characterization will be undertaken dunng the next phase of the PEO site investigation. The 

additional information vvill enhance source evaluation as well as assist in characterizing the influence of 

the Bell Terminal facility on the downgradient PEO property. 

The potential for subsurface contaminants to migî ale from the southem portion oflhe PEO site to 

the Willamette River is also the subject of ongoing investigations. To assess groundwater flow direcfion, 

a monitoring survey was performed by URS in October 2001, As illustrated in Figure A-12, dala 

collected from this survey al select monitoring wells (MW-02 and MW-12) showed that during high-tide 

cycles, water levels adjacent to the riverbank were higher than the waler table under the southem portion 

of the site. Thus, under such conditions, groundwater flows from the river towards the site. The reverse 

was true during low tide cycles. Such an oscillating groundwaier flow direction would impede the 

movement of LNAPL towards the Willamette River, possibly lo a great extent. The absence of 

groundwater seeps, hydrocarbon sheen or blooms, or free phase hydrocarbon observed during riverbank 

reconnaissance conoborates that the net movement of the floating oil into the river is negligible. The 

supplemenlal investigations that Schnilzer is currently discussing vvilh DEQ will provide addifional 

information for use in evaluating fhe fate of contaminafion in the southem portion ofthe PEO site and its 

potential effect on the Willamette River. 

2.3 Supplemental information regarding the historical Northwest Tank Farm 

As noted above and recognized in the LWG's CSM document (p. 3), Northwest Oil Company 

(the reported predecessor company to Time Oil) had seven large vertical ASTs and several horizontal 

ASTs for petroleum as well as olher facilities on the southem portion of the PEO property from 

approximately February 1941 through December 1943 (Bridgewater Group, 2001a). The time period of 

operations of this historical tank farm on the PEO property was approximately three decades before 

Schnitzer purchased fhe property in 1972 and the PEO facility was constmcted in 1973. Several 

historical aerial photographs obtained from the Oregon Historical Society document the presence of the 

former NorthwesI Oil Company tank farm on the PEO property {e.g.. Figures A-13 and A-14 show the 
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components ofthe tank farm facility in the fall of 1941 and the fall of 1943). Prior to Febmary 1941, the 

NorthwesI Oil Company lank farm was located directly south of its location on the PEO site, at the 

northem end of what is now Schnitzer's Intemational Terminal (IT) facilily. The Northwest Oil 

Company tank farm was relocated in 1941 because Oregon Shipbuilding Corporation constmcted a 

shipyard on the IT properly. Expansion ofthe shipyard subsequently spurred the 1943 relocation ofthe 

NorthwesI Oil Company tank farm from the PEO sile tp the Main Tank Farm area of Time Oil's 

NorthwesI Terminal, located to the norlh ofthe PEO site. 

Completed in 1945, a book entitled Oregonship: A story of a shipyard - its beginning and 

development from the year 1941 through 1945 provides additional information regarding the hisiorical 

tank farm and its relocations (Oregon Shipbuilding Corporation, 1945). This document notes that, during 

the 1941 move from the IT site to the PEO site, the tanks from the Northwest Oil Company tank farm 

were moved by Northwest Terminal employees. In addition, this book states that oil was released during 

the draining of the Northwest Oil Company tank farm tanks, resulting in a "pond" of oil that was knee-

deep in at least .some locafions (p. 11). The book does not describe the 1943 relocation ofthe tanks; 

however, as noted in Bridgewater Group (2000b), "it is possible lhat the same personnel and operafing 

practices could have resulted in a release on the former Premier Edible Oils facility" during the 

subsequent move three years later. Moreover, there were no significant changes in the petroleum 

industry's recommended petroleum tank management storage practices during that interim. For example, 

API manuals describing recommended practices for cleaning petroleum storage lanks used for handling 

crude oil and gasoline were issued in 1942 (API, 1942a, b), while the second editions ofthese guidance 

manuals were issued in 1955 and reflected little change in recommended procedures for such practices as 

disposal of petroleum-contaminated tank sludge on the ground for non-lead-containing materials (API, 

1955a, b). 

Information regarding the presence of the Northwest Oil Company tank farm on the PEO 

property was derived from review of historical photographs, maps ofthe historical shipyard facilily, and 

other historical documents. The timeframe during which the Northwest Oil Company tank farm occupied 

the PEO site is also conoborated by review of title documentation for the PEO site (Bridgewater Group, 

2000b). Additional information regarding the historical Northwest Oil Company tank farm and 

supporting documentation is presented in Bridgewater Group (2000a, 2000b, 2001a). 
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Background 

On July 19, 2005, Time Oil issued its Final Phase III Remedial Investigation Report, Time Oil 

Northwest Terminal (which was initially issued in April 2004; Landau, 2004). Time Oil's final 

Phase III Remedial Investigation (RI) report (Landau, 2005) included additional data collected since the 

draft report was issued. In addition, some elements of the data presentation and interpretation were 

modified. As discussed in the main text ofthis memorandum, however, these new data and the modified 

information neither address the deficiencies in Time Oil's draft Phase III RI report that were identified in 

Gradient's September 10, 2004 comments (Gradient, 2004) nor change the conclusions presented in 

Gradient's comments regarding the distribution of petroleum hydrocarbon contamination at the Bell 

TenTiinal and downgradient Premier Edible Oils (PEO) properties or the likely sources of petroleum 

hydrocarbon contamination at these properties. Gradient's September 10, 2004 comments are included 

as an Appendix to this submittal. 

Additional Sampling 

In response to data requests from the Oregon Department of Environmental Quality (DEQ) based 

on its review of Time Oil's draft Phase III RI report (Oregon DEQ, 2004), Time Oil collected additional 

data at its Northwest Terminal in October and November 2004. In the Bell Terminal tank farm area. 

Time Oil installed 4 monitoring wells in the upper zone' (with well screen intervals ranging from 5 to 

18 ft bgs). In addition, Time Oil installed 8 monitoring wells in the Main Tank Farm area of Time Oil's 

Northwest Terminal: 1 upper and 2 lower zone wells within the Main Terminal tank farm area, 4 lower 

zone wells on the Willamette River shoreline, and I lower zone well in the fonner pentachlorophenol 

(PCP) mixing area." This attachment focuses on the supplemental investigation results from the Bell 

Terminal area, because ofthe importance ofthe characterization ofthe Bell Terminal for understanding 

potential petroleum hydrocarbon contaminant sources and contaminant migration impacts for the 

downgradient PEO property. The following sections briefly summarize these additional soil and 

groundwater results, as presented in Time Oil's final Phase III RI report. 

' As defined in Time Oil's final Phase III Rl (Landau, 2005), ttie upper zone occurs in surficial and fill material alluvial sands. 
The base ofthe upper zone is defined as ranging fi-om 10 lo 20 ft bgs (Landau, 2005). 
^ As defined in Time Oil's final Phase III Rl (Landau, 20O5), the lower zone underlies a confining sill unit and ranges in 
Ihickness from 15 to 40 ft bgs. Based on geologic cross section information presenled in Time Oil's final Phase III RI, the top of 
the lower zone is defined as occurring at approximately 35 U bgs (Landau, 2005). 
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Soil Results from Bell Terminal Area Supplemental Investigation 

During the fall 2004 sampling event, thirteen soil samples were collected from the 4 additional 

well borings on the Bell Terminal property at depths ranging from 0 to 17 ft bgs. Soil samples were 

analyzed for total petroleum hydrocarbon (TPH) concentrations in the gasoline, diesel, and motor oil 

ranges; metals; semivolatile organic chemicals (SVOCs), and volatile organic chemicals (VOCs) (Table 

5-2 in Landau, 2005). Detected concentrations of TPH-gasoline, TPH-diesel, TPH-motor oil, and total 

polycyclic aromatic hydrocarbon (PAH) compounds are summarized in Figure B-l. The complete results 

are presented in Appendix E of Time Oil's final Phase III RI. 

Surface (0 to 0.5 ft bgs) and near-surface (1 to 1.5 ft bgs) soil samples from these four locations 

yielded TPH-gasoline concentrations ranging to 48.1 mg/kg (at L'W-44S), TPH-diesel concentrations 

ranging to 66 mg/kg (at LW-42S), and tolal PAH concentrations ranging to 48.8 mg/kg (at LW-42S). 

Consistent with previous sampling events, the most elevated concenfrations of petroleum 

hydrocarbons vvere observed in soil samples collected from deeper soils, within the capillary fringe zone. 

At sampling location LW-44S, located in the middle of the Bell Terminal site near the pipeline, the 

reported TPH-gasoline concentration was 10,800 mg/kg and the TPH-diesel concentration was 

3,580 mg/kg. At sampling location LW-43S, located downgradient from LW-44S and within the Bell 

Terminal concrete containment wall around the main operational area of Bell Terminal,^ the TPH-

gasoline concentralion was 2,330 mg/kg and the TPH-diesel concentration was 15,100 mg/kg. Elevated 

TPH concentrations were also observed at similar depths at sampling location LW-42S, which was 

placed directly downgradient from sampling location LW-43S. The TPH-gasoline concentration reported 

for this location was 705 mg/kg, while the TPH-diesel concentration was 4,750 mg/kg. At these 

locations, sheen and strong hydrocarbon odors were also reported for soil within the capillary fringe zone 

or in the vicinity ofthe water table, further supporting the findings of elevated petroleum hydrocarbons at 

these locations. As will be discussed in more detail below, these new data are consistent with previous 

evidence indicating widespread and continuous presence of both gasoline- and diesel-range petroleum 

hydrocarbon contaminants beneath the Bell Tenninal property. As shown in Figures B-3 through B-5, 

this contamination spans an area that begins at a minimum in the central portion of the Beil Terminal 

facility (in the vicinity of sampling location BT-04), extends downgradient under most ofthe central and 

' Based on hisiorical aerial photographs (included in the September 10, 2004 comments provided in Ihe Appendi,x to this 
submiital), the wesiem portion ofthis wall appears to have been installed m the early 1960s. 
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westem portion of the Bell Terminal facility, and is continuous with elevated petroleum hydrocarbon 

concentrations reported on the downgradient PEO property. 

Groundwater Results from Bell Terminal Area Supplemental Investigation 

In November 2004 and following the installation ofthe 4 upper zone monitoring wells, one round 

ofgroundwater samples was collected. As summarized in Figure B-2, elevated TPH concentrations were 

observed in all three new locations from which gioundwater samples were collected. No groundwater 

sample was collected from monitoring well LW-41S because it vvas dry during the sampling event. The 

reported TPH-gasoline concentrations were 2.94 mg/L at monitoring well LW-44S (located near the 

pipeline in the center of the Bell Terminal facility), 0.988 mg/L at monitoring well LW-43S (located 

within the Bell Terminal westem concrete containment wall), and 1.72 mg/L at monitoring well LW-42S 

(located just downgradient of location LW-43S, near the Bell Terminal westem property boundary). 

Reported TPH-diesel concentrations were 3.77 mg/L for monitoring well LW-44S, 1.91 mg/L for 

monitoring well LW-43S, and 2.23 mg/L at monitoring welt LW-42S. Similar concentrations were also 

observed at previously installed monitoring wells on the Bell Terminal property that were sampled at the 

same time. For example, at monitoring v/ell LW-32S (in the central portion of the .Bell Terminal facility, 

the reported TPH-gasoline concentration was 2.87 mg/L, while the TPH-diesel concentration was 4.44 

mg/L. Again, these groundwater data further support the previous evidence of widespread and 

continuous gasoline- and diesel-range petroleum hydrocarbon contamination beneath the central and 

westem portions of the Bell Terminal facility, spanning an area that is continuous vvith elevated 

petroleum hydrocarbon concentrations reported on the downgradient PEO property. 

Failure to Address Deficiencies in Draft Phase III RI Report 

As detailed in Gradient's September 2004 comments and summarized in the main text of this 

submittal. Time Oil's draft Phase III RI report suffers from numerous limitations including: 

• Misleading data presentations that promote erroneous conclusions (including failure to 
present integrated site information) 

Data inconsistencies indicating incomplete site characterization, and limitations in the 
accurate characterization of specific contaminant sources 

Unsupported allegations regarding potential contamination sources. 
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In particular, the Time Oil's draft Phase III report presentation of petroleum hydrocarbon data in soil and 

groundwater is misleading, which results in erroneous and unfounded conclusions regarding the sources 

and distribution of these contaminants. 

The additional information presented in Time Oil's final Phase III RI report does not alleviate the 

previously identified deficiencies. Moreover, Time Oil's final Phase III RI report does not provide any 

technical support to counter specific technical concems raised in Gradient's previous comments (e.g., the 

observed discrepancies between data for co-located soil and groundwater samples in a number of 

locations, or the fact that a release from the fonner PEO diesel above-ground storage tank [AST] could 

not account for the observed upgradient petroleum hydrocarbon contamination or for other aspects of 

observed contaminant distribution). The following sections provide selected examples ofthe persistence 

of misleading data presentation, data inconsistencies, and unsupported allegations in Time Oil's final 

Phase III RI report. 

Misleading Data Presentation 

As in Time Oil's draft Phase III RI report, the final version selectively presents data in ways that 

are misleading and lead to inaccurate conclusions. Misleading perspectives are presented through the 

choices made for delineating contaminant "boundaries," for illustrating sampling locations, and for 

combining divergent data sources vvithout distinguishing between the types of infonnation provided by 

each sample type {e.g., combining groundvvater data from temporary geoprobe well points and 

monitoring wells, or soil data from discrete and composite samples). Time Oil's final Phase III RI report 

also presents inaccurate or misleading statements regarding the degree to which evidence of product has 

been observed at the Bell Terminal facility and the nature of the groundwater zones underlying the site. 

In addition to making misleading statements regarding the available data. Time Oil's final Phase III RJ 

report also includes a number of critical conclusions for evaluating the implications ofthe available data 

that are directly contradicted by the figures and data included within Time Oil's report. 

As in Time Oil's draft Phase III RI, one ofthe most egregious misinterpretations ofthe available 

data presented m the revised report is the conclusion that the petroleum hydrocarbon contamination 

observed at depth on the Bell Terminal property and the adjacent portions ofthe PEO property is present 

in several separate areas of contamination. Areas of contamination are attributed to sources in the central 
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portion of the Bell Terminal tank farm and in the vicinity of the Bell Terminal pipeline, as well as 

separate sources in the westem portion of the Bell Tenninal property and on the eastem portion of the 

PEO property. 

As support for this conjecture. Time Oil's final Phase III RI presents figures such as Figure 7-20, 

which illustrates gasoline-range TPH concentrations in capillary fringe zone soil using outlining to 

highlight three areas with TPH-gasoline concentrations exceeding a risk-based screening level. Of 

particular note in this figure is the completely arbitrary division between the two outlined areas along the 

westem boundary of the Bell Terminal property, which separates two areas of comparable contaminant 

concentrations to be consistent with the property line boundary between the Bell Terminal and PEO sites. 

For example, the soil concentration at location B-3 to the west of the property line is 846 mg/kg, while 

the concentration at location LW-42S located to the east of the property line is 705 mg/kg. The mere 

existence of a legal property boundary has no impact on the contaminant concentration levels observed 

within the capillary fringe zone at these adjacent locations {i.e., at depths 12-14 ft bgs). Moreover, Time 

Oil's final Phase III RI report provides no basis for drawing a dividing line between these two similar 

contaminant concentrations. Thus, Time Oil's final Phase III RI continues the approach of the draft 

report of hypothesizing discontinuities between areas of observed contamination on and downgradient of 

the Bell Terminal facility, where available data fail to support and, in many instances, clearly contradict 

such conclusions. 

Figure 7-20 also misrepresents the extent ofthe capillary fringe zone contamination in the middle 

of the Bell Terminal area. Specifically, the reported TPH-gasoline concentration detected at location 

LW-32D (and shown on Figure 7-20) is 4,200 mg/kg. Although this concentration exceeds the risk-based 

concentration that was used to outline areas of "elevated" concentrations on this figure, this location was 

excluded from the outlined area in this portion of the site, resulting in a smaller apparent area of 

contamination. 

The apparently "clean" area shown on this figure between the central and westem portions of the 

site also reflects a misleading perspective on the likely distribution of contamination. As discussed in 

detail in the September 10, 2004 comments included in the Appendix and elsewhere in this submittal, 

available infonnation from a number of these intervening locations along the pipeline suggest that the 

soil samples collected as "capillary fringe zone" samples may not accurately reflect conditions within 

this zone {e.g., locations BT-03, -07, -08, and -09; see, e.g.. Table I in the main text ofthis submittal). 
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In particular, based on observations of sheen or elevated TPH concentrations in groundwater at these 

locations, the capillary fringe zone soil results reported for these locations are likely to underestimate 

actual TPH concentrations in the capillary fringe zone soil. Thus, the discontinuity shown in this figure 

between the elevated concentrations observed in the central and westem portions of the Bell Terminal 

property is unlikely to represent an actual discontinuity in petroleum hydrocarbon concentrations. 

Instead, this discontinuity represents a deficiency in characterizing this area. 

Another element of misleading data presentation that was evident in Time Oil's draft Phase III RI 

report and persists in the final report is the practice of showing all sampling locations on figures 

displaying available data, even where analytical results are not available for all locations. For example, 

Figure 7-2 of Time Oil's final Phase III RI report presents TPH-gasoline data for surface soil samples. 

The figure shows 38 surface soil sampling locations on the Bell Terminal site; however, laboratory 

analyses of TPH-gasoline concentrations were not conducted for 34 of those locations based on the 

results of an initial sample screening. Thus, this type of figure gives an impression that more extensive 

sampling data are available than is actually the case. 

The use of various risk-based screening levels in displaying and characterizing the available site 

data in Time Oil's final Phase III RI report also yields misleading perspectives on the contaminant 

distribution and reflects a variation ofthe inappropriate use of isopleths that was applied in Time Oil's 

draft Phase III RI report. In particular, the final report uses certain risk-based concentrations to identify 

areas with "elevated" concentrations in some cases, and in other instances uses the absence of 

appropriate risk-based benchmarks to obscure areas where substantial amounts of petroleum 

hydrocarbons are present. While the use of risk-based screening levels certainly can be a useful tool for 

evaluating potential risks associated with a site, the approach used in Time Oil's final Phase III RI report 

obscures evaluations ofthe sources, distribution, fate, and transport of contaminants at the Bell Tenninal 

site. 

In particular, based on the absence of a risk-based screening level for TPH-diesel in soils located 

more than 3 ft bgs, Time Oil's final Phase III RI concludes that "only gasoline-range petroleum 

hydrocarbons were detected [in capillary fringe zone soils] at concentrations exceeding the minimum 

preliminary screening level" (p. 7-8 of Landau, 2005) and dovraplays the available data for TPH-diesel 

contamination in the capillary fringe zone soil at numerous locations on the Bell Tenninal site. 
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Similarly, in presenting surface soil data for TPH-gasoline and TPH-diesel, Time Oil's final 

Phase III RI report uses the screening level approach as a way to minimize presenting specific numerical 

data within figures. For example. Figures 7-1 and 7-2 ofthe final report illustrate TPH-diesel and TPH-

gasoline concentrations, respectively, in surface soil (with sample depths of 0 to .0.5 ft bgs). Because 

none of the TPH concentrations in surface soil exceeded the screening levels used in the analyses 

(110 mg/kg for TPH-gasoline and 23,000 mg/kg for TPH-diesel), no numerical results were included on 

these figures, giving the visual impression that the surface soils contained no petroleum hydrocarbons. In 

fact, as acknowledged in the text of Time Oil's fmal Phase III RI report, TPH-diesel concentrations in 

surface soil samples within Bell Terminal ranged as high as 859 mg/kg for a composite sample collected 

from Grid G24 (or potentially as high as 2,600 mg/kg if the effects of compositing samples are 

considered, as discussed further below). 

Moreover, the text of Time Oil's final Phase 111 RJ report states that "Gasoline-range petroleum 

hydrocarbons were not detected in surface soil (Figure 7-2)" (p. 7-7 of Landau, 2005). In fact, as shown 

in Figure B-l ofthese comments, TPH-gasoline was detected in surface soil samples collected at two of 

the locations sampled during the supplemental sampling conducted in response to DEQ's comments on 

Time Oil's draft Phase III RI report - i.e., 18,2 mg/kg at location L'W-43S (located at the western end of 

the Bell Terminal property within the Bell Terminal westem concrete containment wall around the 

operational area) and 48.1 mg/kg at location LW-44S (located in the central portion ofthe Bell Tenninal 

facility near the pipeline). Within Time Oil's final Phase III RJ report, these data are presented only 

vvithin data tables included in Appendix E. Thus, the approach to data presentation applied in Time Oil's 

Phase III Rl report obscures available numerical data and makes it difficult to develop an accurate and 

complete perspective on actual contaminant distributions. 

As noted above, Time Oil's final Phase III RI report also obscures the findings at the Bell 

Terminal site by mixing various types of data without adequately recognizing significant aspects of those 

data when drawing conclusions regarding contaminant sources, distribution, fate, and transport. In 

particular, the report presents many figures that mix and compare soil results obtained from composite 

samples with results obtained from discrete samples, or combine results obtained from temporary 

geoprobe groundwater samples with results obtained from groundwater samples collected from 

permanent monitoring wells. These deficiencies yield a misleading perspective on the magnitude and 

distribution of contaminant concentrations. 
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For example, the TPH-diesel concentration observed in a composite sample of capillary fringe 

zone soil collected from three subsample locations within Grid G22 located in the northwestern portion 

of the Bell Terminal property was 6,580 mg/kg (see, e.g.. Figure 7-19 in Landau, 2005). Within Time 

Oil's final Phase III RI report, concentrations at any individual subsample location of a composite sample 

were presented as the concentration reported for the composite soil sample. The final report recognized 

that concentrations at the specific subsamples could differ substantially from the composite results, 

noting that the TPH-diesel concentrafion reported for this composite sample was likely due to the 

subsample collected in the vicinity of the pipeline (G22-03) rather than the two subsamples collected 

north (and upgradient) ofthe Bell Tenninal tank farm (G22-01 and G22-02). 

This aspect of composite subsamples was discussed as a basis for suggesting that the TPH-diesel 

concentrations at the tvvo northem locations were not likely to be as high as suggested by considering the 

result for the composite sample (p. 7-8, in Landau, 2005). The final report failed to acknowledge, 

however, that the opposite possibility also exists, Le., that some subsample locations may have 

significantly higher concentrations than suggested by the composite results. In this specific case, if one 

part soil from the location near the pipeline was mixed with 2 parts of relatively clean soil from the two 

northern subsamples, then the original concentration from the pipeline subsample could be as high as 

three times the concentration reported for the composite {i.e., a TPH-diesel concentration for location 

G22-03 as high as 19,740 mg/kg [3 x 6,580 mg/kg]). As a result, rather than providing a "conservative 

representation of the contaminant distribution" as suggested by Time Oil's final Phase III Rl (p. 7-7), the 

presentation of composite sample results as shown in figures such as Figure 7-19 potentially provides a 

misleading and "diluted" perspective regarding soil contamination in some composite soil sampling 

locafions. 

In another example, as noted above. Time Oil's final Phase III RI report states that the maximum 

TPH-diesel concentration that was observed in a surface soil sample collected from the Bell Terminal 

property was 859 mg/kg (p. 7-7). (It should be noted that the draft version ofthe report also included this 

information in Figure 7-1; however, any mention of specific numerical results was omitted from the 

version ofthe figure that was included in the final report.) This concentration, however, was observed in 

a three-part composite sample collected from Grid G24 located at the east end of the Bell Terminal 

facility. Thus, the concentration at any of the G24 locations could be as high as 2,577 mg/kg (3 x 859 

mg/kg), suggesting a potential diesel release to surface soils at the eastem end of the Bell Terminal 

operafional facility. 
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The failure to acknowledge the potential presence of a surface soil concentration of this 

magnitude on the Bell Terminal property is particularly important because Time Oil's final Phase III RI 

report asserts that surface and near-surface concentrations of TPH-diesel observed on the PEO property 

were "greater than those observed within the Bell Terminal tank farm area" (p. 7-7 of Landau, 2005). 

The basis for this statement is substantially flawed, however, because many ofthe concentrations derived 

for the Bell Terminal property are based on composite samples (and thus may reflect diluted estimates of 

actual concentrations in some locations), while the concentration data for the PEO property are based 

solely on discrete samples. Moreover, Time Oil's final Phase III RI further suggests that the TPH-diesel 

concenhations observed on the PEO site (which had maximum values reported in a limited number of 

locations that were within a similar range to that estimated above for Bell Terminal sampling Grid G24) 

are proof of a significant contaminant source that could account for the contaminant distribution 

observed in the areas along the PEO-Bell Terminal boundary (see, e.g., p. 8-3 of Landau, 2005). 

Following similar logic, the finding of a comparable TPH-diesel concentrafion in surface soil at the 

eastem end ofthe operational area ofthe Bell Terminal facility could indicate a significant diesel source 

in this area. 

In addition, it should be noted that many of the types of statements that are made in Time Oil's 

final Phase III RI to minimize the perception of petroleum hydrocarbon contamination on the Bell 

Terminal site are equally valid for the PEO property. For example. Time Oil's final Phase 111 RI states 

that, based on the interim subsurface investigation ofthe Bell Terminal property, "surface or shallow soil 

contamination [by petroleum hydrocarbons] does not appear to be widespread nor does the contamination 

appear to be present at elevated concentrations" (p. 5-5). As described in Attachment A of these 

comments, when the full range of available surface soil data for the PEO property is reviewed, a similar 

conclusion can be drawn. Similarly, applying the 23,000 mg/kg TPH-diesel risk-based screening level 

used in some soil figures presented in Time Oil's final Phase III RI report to identify "elevated" diesel 

concentrations, the PEO site also does not have any elevated surface soil concentrations of TPH-diesel. 

As detailed in the September 10, 2004 comments included in the Appendix to this submitfal, the ability 

of the Bell Terminal sampling program to find potential contaminant source areas was significantly 

limited by deficiencies in the numbers and types of samples that were collected in the Bell Terminal 

sampling programs. Moreover, conclusions dravm in Time Oil's final Phase III RI report regarding the 

limited potential for contamination from the Bell Terminal facility to contribute to contamination 

observed downgradient of the Bell Terminal tank farm area are belied by the widespread evidence of 
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elevated petroleum hydrocarbon presence in the groundwater and smear zone soil beneath the central and 

westem portions ofthe Bell Tenninal property. 

The mixing of groundwater data from geoprobe and monitoring well samples also presents the 

available data in a misleading way that leads to erroneous conclusions. In particular, Time Oil's final 

Phase III RI states that the highest TPH-diesel concentration observed in groundwater (796 mg/L) was 

observed in a sample collected from SCH-63B - a temporary geoprobe well lhat was installed near the 

Bell Terminal westem property boundary (p. 7-18). Although Time Oil's final Phase III RI had 

previously recognized that the results from temporary wells can be highly variable (see, e.g., p. 5-5), this 

fact was ignored when interprefing the result ofthis sample. Instead, the final report strongly relied upon 

this value to suggest potential sources unrelated to Bell Terminal for the contamination observed 

downgradient of the Bell Terminal tank farm (p. 7-19). In fact, as discussed in the September 10, 2004 

comments included in the Appendix to this submittal, the substanfial variability inherent in TPH results 

for groundwater samples collected from temporary wells requires that great care be used when 

interpreting such results. Moreover, as shown in Figure B-2, when results from permanent monitoring 

wells are viewed without the "noise" ofthe geoprobe results, a more consistent and confinuous pattem of 

petroleum hydrocarbon contamination beneath the central and westem portions of the Bell Terminal 

property is apparent. 

Another inaccurate presentation of the available data in Time Oil's final Phase III RI report is its 

statement that, "no product has ever been observed within the Bell Terminal Tank Farm area." {e.g., 

p. 7-18), again minimizing the significance of the releases at the Bell Terminal facility. This statement 

fails to acknowledge, however, that substantial evidence of the presence of product releases is present-

within the groundwater and smear zone soil at the Bell Terminal site. Such evidence includes 

observations of sheens and strong petroleum odors at a number of locations including the following: 

At sampling locafion LW-32 (located in the middle of the Bell Tenninal property), 
slight, moderate, and strong sheens accompanied by strong diesel odors were reported 
from 14 to 19 ftbgs. 

At sampling location LW-44S (located to the northwest of LW-32), sheens with 
petroleum odors were reported from 12 to 15 ft bgs. 

At sampling location LW-43S (located in the westem portion of the Bell Terminal 
property inside of the concrete wall), sheens with petroleum odor were reported from 
11 to 20 ft bgs. 
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• At -virtually all of the "BT"-labeled sampling locafions (extending along the pipeline 
from the westem property boundary to the middle of the Bell Terminal facility), 
moderate to strong petroleum odors were reported (as summarized in Table 1 in the main 
text ofthese comments). 

Moreover, the observed TPH concentrations in capillary fringe zone soil and groundwater throughout the 

central and westem portions ofthe Bell Terminal property are greater than would be associated with the 

presence of only dissolved constituents in groundwater, and thus are also indicative of product movement 

through these areas. These observations again demonstrate a spatially continuous area of petroleum 

hydrocarbon contamination that extends downgradient under the central and westem portions ofthe Bell 

Terminal property towards the forraer PEO property. 

Another element ofthe misleading data presentation in Time Oil's final Phase III RI report is its 

discussion of the groundvvater zones beneath the Bell Terminal and PEO sites. Specifically, the final 

report claims that groundwater contamination under the Bell Terminal site is present in the upper 

groundwater zone, while contamination under the former PEO site is present in the lower groundwater 

zone. This assertion is used to suggest that the contamination observed on the PEO property arises from 

a different source than that observed in the central portion of the Bell Terminal facility. In particular, 

this theory regarding the groundwater zones at the sites was used to generate figures that graphically 

separate the contamination observed at the two properties. 

Time Oil's final Phase III RI idenfified four groundwater zones in the vicinity of the Bell 

Terminal and PEO sites; an upper zone (0 to 16 ft bgs), a confining unit (16 to 33 ft bgs), a lower zone 

(33 to 60 ft bgs), and a deep sand unit (greater than 60 ft bgs) (depth ranges are approximate). The 

analysis presented in the final report assumed that groundwafer conditions at the former PEO property 

are representative of lower zone conditions (p. 7-23), and generated several figures lhat disconnected the 

groundwater plumes beneath the PEO and Bell Terminal properties {e.g. Figures 7-29 and 7-39). This 

assumption is not jusfified. Monitoring wells on the PEO property (MW-04 and MW-05) are screened 

from 10 to 25 ft bgs. Groundwater samples at NTF-01 and NTF-02 were collected at 20 to 24 ft bgs. As 

discussed in numerous sections throughout these comments, a comprehensive review of the available 

data points to a strong connection between likely contaminant sources associated with the Bell Terminal 

facility and petroleum hydrocarbon observed on the downgradient PEO property. Additional illustiafions 

of this connection are discussed below in the Conclusions Drawn Based on Available Data section ofthis 

attachment. 
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As a final illustration ofthe types of unfounded statements that are incorporaled into Time Oil's 

final Phase IH RI report, it should be noted that the report includes a number of conclusions that are 

directly contradicted by the figures that are cited as support. In particular, discrepancies exist between 

the text and figures in a number of the statements that are made in the report regarding the existence of 

separate contamination areas at the central and the westem portion of the Bell Terminal site. For 

example, in a discussion of the contaminafion areas, the final report identifies one area of elevated 

TPH-diesel and TPH-gasoline levels that is located "along the western property boundary outside of the 

lank farm walls" (p. 7-8); however, review of the cited figures (Figures 7-19 and 7-20) shows that 

comparably elevated concentrafions exist inside the tank farm walls as vvell. As discussed above, 

Figure 7-20 contains an arbitrarily drawn discontinuity between "contaminated areas" on each side ofthe 

property boundary, despite the fact that gasoline-range TPH concentrations in capillary fringe zone soil 

on each side of the boundary are comparable in magnitude. 

Similarly, the final report discusses "the significant increase in both soil and groundwater 

concentrafions for petroleum constituents across the westem property boundary" (p. 7-18). As discussed 

in detail in these comments, this conclusion reflects a misleading presentation and interpretation of the 

available data. For example, this conclusion is based on figures such as Figure 7-27, which presents 

TPH-diesel results from a mix of groundwater samples from temporary and permanent monitoring wells, 

and includes the extremely elevated result observed at geoprobe location SCH-63B. When a more 

comparable set of data are reviewed {Le., groundwater data from a set of permanent monitoring wells) as 

is shown in Figure 7-28 (as reflected in Figure B-2 of this attachment), the false perception of sharply 

increasing concentrations at the across the westem portion of the property is absent and instead the data 

again are consistent with an area of elevated petroleum hydrocarbon contamination extending from the 

central portion of the Bell Terminal site past its westem boundary. Additional information presenting a 

more accurate and technically sound assessment ofthe available data is provided below. 

Data Inconsistencies 

Time Oil's fmal Phase III RI report did not address any ofthe specific discrepancies between soil 

and groundwater data that Gradient identified in its September 10, 2004 comments. In particular, as 

detailed in those coniments, TPH concentrations in a number of soil samples that were described as being 

representative of the capillary fringe zone were not consistent with TPH concentrations observed in 
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groundwater samples collected from the same locations (and the reported soil concentrations were much 

lower than would be expected based on the groundwater results). At least some ofthese inconsistencies 

appear to have arisen because the soil samples were collected at depths that were shallower than the true 

capillary fringe zone. As a result ofthese discrepancies, a data gap exists in the capillary fringe zone for 

a number of crifical soil sample locations between the central porfion of the Beil Terminal facility and 

the westem portion of the Bell Tenninal prof)erty. Although Time Oil's Phase III RJ reports have 

suggested that this data gap reflects a true discontinuity in TPH contamination between these areas, as 

detailed elsewhere in these comments, this perspective is contradicted by a more complete review of 

other relevant site data that indicate that elevated petroleum hydrocarbon contamination is present 

throughout an extensive and continuous area beneath the central and western portions of the Bell 

Terminal property. Because Time Oil's final Phase III RI report fails to address these discrepancies in 

the soil and groundwater data, these critical data gaps remain and are important contributors to the 

misleading data interpretation presented in Time Oil's final Phase III RI report. 

Unsupported Allegations 

Time Oil's final Phase III RJ report retains the same suite of unsupported allegations regarding 

potential sources for the petroleum hydrocarbon contamination observed at the PEO and Bell Terminal 

properties as was included in the draft Phase IIIRl report. In particular, Time Oil's final Phase IIIRI 

report suggests that sources for the contamination observed in the western portion of the Bell Terminal 

property (located upgradient of the PEO operations) include undefined "uses" of the Bell Tenninai 

property by Schnitzer tenants, releases from the single 10,000-gallon diesel AST that was present on the 

PEO property, and the 1973 breakage of the former Bell Terminal pipeline that traversed the PEO 

property. As detailed in the main text, Attachment A, and the Appendix to these comments, neither Time 

Oil's draft Phase 111 RI report or its final version provide any credible supporting evidence for these 

allegations; while the available data and information fail to support, and even contradict, these baseless 

allegations. 

Conclusions Drawn Based on Available Data 

Figures B-3 through B-5 present a more technically sound assessment of the distribution of 

petroleum hydrocarbons in capillary fringe zone soil and groundwater at the Bell Terminal property. 
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Reflecting a synthesized review of the available data from Time Oil's Phase III investigafions, these 

figures take into account the following factors: 

The combined implications of soil and groundwater data, including discrepancies 
between results from samples collected from the same locations 

The implications of composite sampling approaches for soil concentrations at specific 
composite subsample locations 

The availability of other supporfing information indicating the presence of elevated 
petroleum hydrocarbon levels {e.g., observations of sheen or odor in boring logs) 

As can be seen in all three figures, when these factors are jointly considered, the assessment of the 

distribufion of petroleum hydrocarbon contamination in the capillary fringe zone and groundwafer at the 

Bell Tenninal facility differs substanfially from the misleading interpretafion presented in Time Oil's 

final Phase III RI report. In particular, rather than suggesting that such contamination is present in 

several discrete zones beneath the Bell Terminal property, this more comprehensive and technically 

sound evaluation indicates that elevated petroleum hydrocarbon contamination is broadly present beneath 

the central and westem portion of the Bell Teiminal property and extends onto the downgradient PEO 

property. 

Other Comments 

• The final RI mentions that vertical migration of contaminants from the upper zone 
groundwater to the lower zone groundwater seems to occur at the westem portion of the 
former PEO property (p. xiii; final RI). This assumption is not supported by site data. In 
order to measure vertical hydraulic gradient's direcfion and magnitude, nested wells need 
to be screened in the upper and lower zones, foltowed by groundwater level 
measurements. The western portion ofthe PEO property does not have any nested wells. 

• Figure 7-1 showing diesel-range petroleum hydrocarbon concenfrations in surface soil is 
missing locafions LW-41S, LW-42S, LW-43S, and LW-44S. In addition, Figures 7-19 
and 7-20 are missing sample locafion SCH-60. 

• Time Oil's final Phase III RI states, "The westem portion ofthe conveyance pipeline that 
was used to convey petroleum products was demolished by Schnitzer during constraction 
ofthe former PEO facility" (p. 8-3). Although most references to "Schnitzer" have been 
taken out of the final report, the reference to Schnitzer in this context is particularly 
inappropriate since Schnitzer did not constnict the PEO facility and did not remove the 
abandoned pipeline. 

• Time Oil's final Phase 111 RI report characterizes monitoring well LW-34S as being 
downgradient of the former loading rack, and states that it was installed to detennine if 
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fhe former loading rack activities had an impact on groundwater (p. 5-11). Based on 
Figure 6-14, it is not clear that LW-34S is downgradient or cross gradient from the 
loading rack. 
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•M-;^'S'; 

; 1*^^01,5 

.•CiSeniiidi;;'•:.--: 

TPH-«,tor OH 

Total PAHs 

Total PAHs 

Resul t 

£a3 
a.6 

ai9 j 

DataSource: Time Oil's revised Phase ill Rl Report (Landau, 2005) 

G r a d i e n t CORPORATION 
SUITE 803, 600 STEWART STREET • SEATTLE, WA 98101 • (206)267-2921 

FIGURE B-1 

Soil Resutts for Fail 2004 
Bell Terminal Investigations 

Sehnitzer Investment Corp. 
Premier Edible Oils Site - Portland, Oregon 

Drawing By: JJC 

Data: 02/23/06 
Cheeked By; CPB 
Oata: 02/24/06 

Prejact Ma.: 202017 

File: 202017- 100_05.<lwg 



Gradient CORPORATION 
SUITE 803, SOO STEWART STREET • SEATRE, WA S8101 • (206) 267-2920 

FIGURE B-2 

TPH concentrations in Groundwater 
from Time Oil's 

November 2004 Sampling Event 
Schnitrer Investment Corp 

Premier Edible Oils Site - Portlond. Oregon 

0rawin<5 By CAB CherkfsJ e y CP& Project N'o 2Q2017 

Oaie 0 2 / ? 3 / 0 R Date O J / 7 3 / 0 6 File F(gur«'.^82 01 

SCHN00196482 



Jimepilr.BelJiTerminaL * value stiown for location G21 1 {324 mg/kg) is 
twice Uie concentratkjn value reported for esch 
of the two compostte soil sutisamples colleded 
at locat ons G21 1 and G212 

r^a Locations wittidscrepancy between capOary 
^ ^ f Inge zone sol and grounchvaief data 

cons de ation of ntegrated data suggests 
presence of elevaled levels of petroleum 
hydrocarbons al thb location 

& Sheen and strong petroleum odors reported in 
h ^ bonng togs 

Areas wfth ewdence of the presence of elevaled 
levels of gasol ne-range petroleum tiydrocarbons 

U Non detect 

*^ Indicates area where uncertainty exists because 
o( data I m tations 

Cap nary frffige zone so3 samples coUeded al 
kxations BT-02 BT-03 BT-04 BT-07 BT-09 
and BT 10 were fKit anatyzed for quantitative 
TPH concentrabons based on non-detect read ngs 
n qualitative screening analyses 

Gradient CORPORATION 
SunteOXeCOStEWMtlSrHEET S B I T T I E , VUSe O I 2 M ) K 7 2 1 2 I ) 

FIGURE B 3 

Assessnient of Cap llary Fnnge 
Zone Soil Results TPH Gasot ne (mg/kg) 

02/zj ne Fm rm ^ 8 

SCHNOOI 96483 



-•jnime,Gikt'Bell Terminali-i 
* Value shovm for tocaliwi G2"l 1 (2^40 mg/kg) Is 

tvnce the concentration value reported for each 
of the two connposile s(^ subsamplas collected 
st locations G21 1 and G21 2 

* * Values shown for locations G22 3 
(19 700 mg/kg) and G23-1 (52 mg/kg) are three 
times the concentration values reported for each 
of the three composite soil subsamples collected 
tfl Grids 22 and 23 

: ^ Locatons wdh discrepancy between capSaiy 
^ 1 fmge zone so) and grouridwater data 

consideration of integrated data suggests 
presence of elevated levels of petroleum 
hydrocarbons at this k>cation 

^
Sheen and strong petmieumodors reported in 
bonng logs 

Areas with evidertce of the presence of elevated 
levels of dieset^ange petroleum hydrocartwns 

[ J Non detect 

9 Indicates area where uncertainty exists because 
* ofdatalhnitalions 

Capillary fringe zone soil samples coltected at 
locations BT-02. BT-03 BT-04 BT-O? BT-09 
and BT 10 were nol analyzed for quantitative 
TPH concentrations based on fKWvdetect readings 
in quaElalive screening analyses 

Gradient CORPORATION 
SUITE ( 0 3 eoo SIEWWT STREET SEATTlf. WO 9S101 (206)1671920 

FIGURE B-4 

Assessnnent of Capillary Fnnge 
Zone Soil Resutts - TPH-Diesel (mg/kg) 

SCHNOOI 96484 



%ime)0iKB|ll;TetmJhliy 
LW28S 

Nsr 
, GW24 1 

NA 

^ % Areas unlhevKlence of elevated lev^ of petroleum 
hydrocarbons 

•^ Indicates area witere uncertainty exists tiecause 
" of data Bmilations 

Geoprotie Samptes 

<T) GP Samples collected m Oclotter 2001 

0 BT-01 through BT 10 coltected in July 2002 

n: [ GW samptes collected in Augusl and 
September 2001 

Pemianent Wells 

ffy Upper zone monitonng well sampled October 
2003 (weiis LW^IS -42S -43S and-44S were 
sampled in Nov 2004) 

Gradient CORPORATION 
s u m BOB UOSTEWWr STREET SEATTIE » * SAIOI (11)6)»T2920 

FIGURE B 5 

Assessment of Graundwaler Results -
TPH Diesel (mg/L) 

SCHN00196485 



Appendix 

CD 
00 

to 
C5> 

O 
O 
Z 
X 
o 
CO 



Appendix 

Memorantium Presenting Comments on Time Oil's Draft Phase III Remedial 

Investigation 

(Gradient Corporation, September 10,2004) 

I 

202017 

Gradient CORPORATION 

SCHN00196487 



Memorandum 

£ To: Alicia Voss, Oi-egon Department of Environmental Date: September 10,2004 
Quality 

Gradient From: Cathy Petito Boyce and Eric Butler 
c o n r O K A T I O N 

Subject: Comments on Time Oil's Phase 111 Remedial 
Investigation Report 

cc: Jim Jakubiak, Schnitzer 
Jim Brown, James Brown and Associates 
Tom Zelenka, Schnitzer 

On behalf of Schnitzer Investment Corp. (SIC), Gradient Corporation has reviewed Time Oil's 

April 30, 2004 Phase III Remedial Invesiigation Report for the Time Od Northwest Terminal, Portland, 

Oregon (the Phase III RI; Landau, 2004), which you provided to SIC. As we have discussed, the 

environmental contamination data collected by Time Oil at its Northwest Terminal site (which includes 

the Bell Tenninal) are critical for understanding potential contaminant sources and the contaminant 

distribution at SICs downgradient Premier Edible Oils (PEO) site. 

Located directly adjacent to and upgradient of the PEO property, the Bell Terminal facility 

consists of 10 above-ground storage tanks (ASTs) with more than 12 million gallons of storage capacity, 

a petroleum product loading rack, and an associated above- and below-ground piping network. Key 

features of the Bell Terminal facility are shown on Figure 1. This extensive petroleum hydrocarbon 

handling facility was in operation at this location for approximately 50 years, beginning in 1953. As 

described in the initial conceptual site model prepared for the PEO site (Bridgewater Group, 2001), 

releases and migration of petroleum product contamination from sources on the Bell Terminal property 

have been identified as known or potential sources of contamination on the PEO property. The impacts 

of the Bell Terminal facility on the PEO site are further supported by the data presented in Time Oil's 

Phase III RI report. Thus, this review focuses on the implications ofthe data and conclusions presented 

in the Phase III RI report for understanding conditions at the PEO site. 

The main text ofthis memorandum provides an overview of our concems regarding the data and 

conclusions presented in Time Oil's Phase III RI report and summarizes recommendations for additional 

data collection at the Bell Terminal facility. Supplemental information regarding the basis for these 
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• Enhanced presentation of integrated site data, e.g., presenting a combined understanding 
1 of soil and groundwater data together with information regarding historical site activities, 
' releases, and interim actions 

Until such efforts are undertaken, site characterization and remedial decision-making for the 

dovragradient PEO property cannot be completed. 

Misleading Data Presentation 

The Phase III RI report presents data for petroleum hydrocarbons in soil and groundwater in a 

I misleading fashion. As a result, erroneous conclusions are presented regarding the sources and 

disposition of these materials. For example, figures and text presented in the Phase III RI report indicate 

that petroleum hydrocarbons are present in three separate groundwater plumes beneath the Bell Terminal 

facility, v/ith differing sources {e.g.. Figures 7-33 and 7-34 in the Phase LU RI report). In a number of 

cases, the lines marking the "edge" of a plume are arbitrarily drawn and are not supported by the 

underlying numerical concentrations. The presentation and discussion ofthe groundwater data also fails 

to address important contextual information necessaiy for appropriate data interpretation. For example, 

such contextual information includes consideration of technical factors influencing the numerical validity 

of quantitative measurements of TPH concentrations in groundwater {e.g., whether the sample is from a 

' develop monitoring well or a temporary well point). Moreover, the perspective on the distribution of 

petroleum hydrocarbons in groundwater (particularly for diesel) is skewed by the inclusion of 

' inappropriate data. The data presentation in the Phase III RI also fails to consider chromatographic 

I evidence linking the materials observed at various locations on and downgradient of the Bell Terminal 

' facility. Specific examples of these concems are presented in Attachment A to this memorandum. 

In fact, as shown in Figure 2 of this memorandum, the available data do not support a finding of 

three distinct plumes. Instead, the data indicate that petroleum hydrocarbons are more broadly present in 

groundwater extending under most of the central and westem portion of the Bell Terminal facility. This 

finding is consistent with observations in the Main Tank Farm part ofthe Time Oil Terminal, for wbich 

'. elevated petroleum hydrocarbon concentrations were also observed in groundwater over a broad area and 

are attributed to various spills, releases, and leaks from tanks, conveyance pipelines, and the loading rack 
i 

(Landau, 2004). Specifically, the results for the Bell Terminal facility show elevated petroleum 

hydrocarbon concentrations in the central portion of the site extending to the southwest and westem 

i 
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property boundary. As a result, as discussed below, the conclusions dravim in the Phase III Rl report 

regarding the sources ofthe petroleum hydrocarbons in groundwater are unfounded. 

Similar problems exist in the data presentation for soil in the Phase III RI. Most importantly, 

inconsistencies in petroleum hydrocarbon results observed in groundwater and capillary fringe zone soil 

samples at certain locations suggest that characterization of this zone of the site is incomplete and that 

the conclusions presented in the Phase 111 RI regarding the distribution of petroleum hydrocarbons in this 

zone are misleading. In particular. Figures 7-25 and 7-26 of the Phase III RI present the soil 

concentration data for TPH-diesel and TPH-gasoline in capillary fringe zone soil and suggest that areas 

of "clean" soil separate locations where higher concentrations were observed. This conclusion is not 

supported, however, by an integrated review of the soil and groundwater data and other relevant 

information. Instead, in a pattem that is consistent with the observed petroleuni hydrocarbon distribution 

in groundwater indicated on Figure 2, the available data indicate more widespread presence of petroleum 

hydrocarbons in capillary fringe zone soil. The inconsistencies in the soil and groundwafer data are 

discussed in more detail in the Data Inconsistencies section ofthe main text ofthis memorandum, as well 

as in Attachment A. 

In addition to presenting misleading information regarding the results of sampling at the Bell 

Terminal site, the Phase III RI report also is misleading regarding the amount and type of sampling data 

that are available. In particular, the sampling coverage for the site is less extensive and rigorous than is 

suggested by the figures presented in the Phase III RI report. For example, the figures do not adequately 

reflect the extensive use of temporary well points, composite soil samples, and qualitative analytical 

screening methods that occurred during the Phase IU sampling events. In addition, sampling has been 

inadequate to characterize certain potential source areas, e.g., in the vicinity of the numerous ASTs and 

other petroleum storage and handling stractures at the site. More detailed information regarding these 

concems is presented in Attachment A. 

Data Inconsistencies 

Inconsistencies between reported petroleum hydrocarbon concentrations in groundwater and 

capillary fringe zone soil samples indicate that sampling conducted at the site to date has not adequately 

or completely characterized contaminant presence at the Bell Terminal facility. In particular, as 

summarized in Table 1 ofthis memo, at numerous locations at the Bell Terminal facility {e.g., BT-01, 
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BT-03, BT-04, BT-08, and BT-09), the available data indicate elevated concentrations of diesel- and 

gasoline-range petroleum hydrocarbons in groundwater samples {e.g., ranging as high as 22 mg/L), while 

concentrations ofthese chemicals in soil samples characterized as capillary fringe zone samples from the 

corresponding locations are reported as not detected, detected at relatively low concentrations, or not 

analyzed based on non-detect results in qualitative screening analyses. Because groundwater 

concentrations at these levels are typically accompanied by elevated soil concentrations and the presence 

of residual product, the reported data suggest that the collected soil samples do not accurately reflect 

conditions within the capillary fringe. Review of soil sample depths and groundwater elevations for 

these samples suggests that in some cases, this discrepancy may have resulted because the soil samples 

were collected at depths that are shallower than the true capillary fringe zone. 

These inconsistencies and deficiencies in the characterization of the Bell Terminal site are 

critical because they again result in misleading presentations of the available data and erroneous 

conclusions regarding the distribution and fate of contaminants at the Bell Terminal facility. For 

example, figures such as Figures 7-25 and 7-26 in Time Oil's Phase III RI report suggest that substantial 

zones of "clean" soil exist between locations where elevated petroleum hydrocarbons were observed in 

capillary fringe zone soil {e.g., between locations BT-05 and BT-06). By contrast, as indicated by the 

shading in the first column of Table I of this memorandum, when the groundwater and soil data are 

reviewed together, clear indications of elevated petroleum hydrocarbon presence are observed at 8 of the 

10 locations sampled during the interim subsurface investigation, while petroleum product presence is 

also suggested at the remaining two locations. Moreover, as indicated in Figure 2 ofthis memorandum, 

when the integrated data indicating the presence of elevated petroleum hydrocarbons are illustrated, a 

more widespread distribution of such contaminants is observed beginning, at a minimum, at sampling 

location BT-04 and extending westward to the property boundary. These findings are discussed in more 

detail in Attachment A. 

Unsupported Allegations 

The Phase III RI report presents a number of unsupported allegations regarding the potential 

sources of petroleum hydrocarbon contamination at the Bell Terminal facility. In particular, reflecting an 

erroneous interpretation of the available data, the report indicates that three separate groundwater plumes 

for petroleum hydrocarbon compounds exist at the Bell Terminal site. The Phase ill RI report then 

speculates that the primary source of petroleum hydrocarbon contamination is due to activities and 
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sources on the PEO property; however, the report provides no specific data or factual information to. 

support this allegation. 

Moreover, the lack of technical foundation for this allegation is indicated by the following 

factors. First, as discussed above, the available data do not indicate that three separate groundwater 

plumes exist for petroleum hydrocarbons at the Bell Terminal facility. Instead, as illustrated in Figure 2, 

the data indicate that a single diffuse plume extends from the central portion ofthe Bell Terminal facility 

towards the west and southwest, consistent with the prevailing groundwater flow direction and consistent 

with the pattem of contamination observed on Time Oil's Main Tank Farm. Examination ofthe available 

chromatographic data for the Bell Terminal and PEO sites also indicates that the signature of the 

downgradient diesel contamination observed on the PEO property (particularly at location MW-04) is 

consistent with the source materials present in numerous samples on the Bell Terminal property. 

Moreover, the chromatograms for the Bell Terminal locations also indicate the presence of petroleum 

product at these locations (rather than the presence of only dissolved petroleum hydrocarbon 

constituents). These findings indicate sources for the petroleum hydrocarbon materials at these localions 

that are above or upgradient of the observed locations. The affected locations are shown in Figure 3, 

while these analyses are described in more detail in Attachment A. 

Second, the Phase III RI report provides no specific information regarding the types of activities 

or releases that are alleged to have occurred on the PEO property. In contrast to statements in the 

Phase ni RI report that such acfivities on the PEO property are the predominant source of the 

contamination observed on the westem edge ofthe Bell Terminal facility, available information indicates 

that activities on the PEO property are unlikely to have played any significant role in the observed 

petroleum hydrocarbon distribution. For example, swom testimony of individuals familiar with the 1973 

breach of the Bell Terminal pipeline that formerly extended from Bell Terminal across the PEO site to 

the Willamette River indicates that the pipeline had not been in active use for many years prior to this 

event {i.e., that as a practical matter, the pipeline had been abandoned). The testimony also indicates that 

little petroleum product, if any, was released as the result of this pipeline breach. Moreover, these 

individuals state that the former Time Oil pipeline across the PEO property was initially encountered 

near the bank ofthe Willamette River, not near the Bell Terminal-PEO property boundary. Thus, if any 

releases occurred as a result ofthis pipeline breach, such releases would not have been expected to occur 

in the area near the Bell Terminal-PEO property boundary. 
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Similarly, as supported by review of historical aerial photographs, SIC and other users of the 

PEO property did not use the property bordering the Bell Terminal facility for any operations. Historical 

aerial photographs spanning the period from 1939 to 1996 support the lack of any substantial 

development on the property at the west end of the Bell Terminal property. These photographs have 

previously been submitted with the Focused Site Characterization for the PEO site (Bridgewater Group, 

1998) and are included in Attachment B of this memo. 

Moreover, use and storage of petroleum hydrocarbon materials at the PEO property was limited 

both in the quantity and type of product, particularly in contrast with the far greaier petroleum storage 

capacity at the upgradient Bell Terminal facility. Specifically, as shown in Figure 4, the only pefroleum 

storage capacity at the PEO property was a single 10,000-gallon diesel above-ground storage tank located 

approximately 100 feet east ofthe PEO-Bell Terminal property boundary (i.e., a tank with less than 0.1% 

of the storage capacity of the Bell Terminal facility). By contrast, the Bell Terminal facility (which 

began operations in 1953) had a storage capacity for petroleum hydrocarbon materials of more than 12 

million gallons. Moreover, the Bell Terminal facility operated for a period of almost 50 years, while the 

PEO operations lasted only 25 years. In addition, analyses ofthe alleged impacts of releases from either 

the 10,000-gallon AST on the PEO property dr the breach of the former Bell Terminal pipeline that 

traversed the PEO property could not account for the pattem of contamination observed in the vicinity of 

these structures, including the area located at the westem edge ofthe Bell Terminal facility. Additional 

documentation ofthese analyses is provided in Attachment A. 

It should also be noted that the distributions of gasoline and diesel petroleum hydrocarbons 

presented in the Time Oil Phase III report are quite similar, suggesting similar sources. Both types of 

materials were stored at the Bell Terminal facility. By contrast, SIC and their lessees at the PEO 

property were not known to have had any significant uses or storage of gasoline. This observation 

further undermines the credibility ofthe statements presented in the Phase III RI report regarding sources 

ofthe contamination observed at the west end of the Bell Terminal facility. 

Thus, the allegations regarding potential downgradient sources of the contamination observed on 

the Bell Terminal facility are without foundation and are inconsistent with available information. 

We hope this information is helpful to you as you conduct your review of Time Oil's Phase III RI 

report. Please contact me (at 206-267-2920) if you have any questions regarding these coinments. 
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Table 1 
Summary of Petroleum Hydrocarbon Results for Time Oil Bell Terminal Phase III Interim Subsurface Investigation 

(7) 
O 
I 
Z o o 
CD 
a> 
4s>' 

cn 

Sample 
Location' 

.BT-01 

BT-02 

Bl'-0.> 

BT-04 

BT-05 

BT-06 

BT-07 

BT-08 

liT-oy 

BT-10 

Soil Concentration 
(mg/kg)" 

TPH-G 
2.76 U 

NT 

NT 

NT 

715 

1,160 

NT 

2.98 U 

NT 

NT 

TPH-D 
301 

NT 

NT 

NT 

6,200 

198 

NT 

17.9 U 

NT 

NT 

Soil Sample Depth 
(ftbgs) 

13.5-U.5 

14-15 

9-10 

12.5-13.5 

!4-15 

14-15 

12.5-13.5 

13.5-14.5 

13.5-14.5 

13.5-14.5 

Groundwater Concentration 
(mg/L)'̂  

TPH-G 
1.87 

0.100 U 

5.57 

5.29 

0.981 

12.2 

0.933 

3.42 

2.7 

0.100 U 

TPH-D 
1.94 

0.625 

22.2 

7.45 

2.06 J 

5.61 

1.06 

2.47 

5.28 

0.918 

Groundwater 
Elevation 
(ftbgs)" 

14.25 

13.5 

12.5 

14 

14.5 

14 

14.25 

IS 

14.5 

14,5 

Notes' 

Strong petroleum-like odor for depth interval belween 
12 and 14 feet bgs; very strong odor for interval between 
14 and 20 feet b?s 
Mild petroleum-like odor for depth interval between 16 
and ! 9 feet b.̂ s 
Strong petToleum-like odor for depth Interval between 
13.5 and 17 fcet bgs; mild odor for interval between 17 
and 20 fl b,?s 
Mild petroleum-like odor for depth interval befween 14 
and 24 feer bgs 
Strong petroleum-like odor for depth interval between 
13 and 19,5 feet bgs 
Strong petroleum-like odor for depth interval between 
14 and 19.5 feet bgs 
Ivlild petroleum-like odor for depth interval between 
I5.5andl9.5feetb.es 
Strong petroleum-like odor for depth interval between 
15 and I9feetb.(;s 
Strong petroleum-like odor for depth interval between 
15.5 and 17 feet bgs 
No odor reported 

Notes: 
bgs below ground surface 
NT sample not analyzed for quantitative TPH concentrations (using Meihod NWTPH-Gx and -Dx) based on non-detect readings in qualitative screening analyses 

(using Method NWTPH-HCID) 
TPH total petroleum hydrocarbons (-C - gasoline.-D - diesel) 
U not detected al lisied detection limit 
The presence of elevated TPH concentrations in groundwater (at mg/L levels) together with low or not delected TPH concentrations in soil suggests that the collected 
soil sample may not accurately reflect conditions in the capillary fringe zone, 
a Shading indicates sample locations where elevated TPH concentrations were observed, i.e., TPH concentrations in groundwater > I mg/L, TPH 

concentralion in soil > 1,000 mg/kg. Note that a mild petroleuni odor was also observed at one ofthe remaining two locations (i.e., BT-02) and that TPH 
concentrations in groundwater at both ofthe reinaining locations were nol substantially less than the I mg/L benchmark used in this evaluation (i.e., 
0.918 mg/L al BT-10 and 0.625 mg/L at BT-02). 

b Soil concentration dala reported in Table 6 of Landau (2003). 
c Groundwater concentration data reported in Table 8 of Landau (2003). 
d Approximate depth to groundwater at time of drilling as reported in boring logs (Attachment B: /..andau. 2003). 
c Observations reported in boring logs (Attachment B: Landau, 2003). 
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This attachment provides supplemental technical support for the comments and data collection 

recommendations presented in the main text of this memorandum. Specifically, the data reviewed in 

developing these recommendations are discussed and the concems raised by the available data are 

described. Additional details regarding the Bell Terminal facility and the sampling that has been 

conducted to date on that property are presented in Attachment C ofthis memorandum. 

Concerns Raised by Available Data 

A number of features of the sampling conducted to date and the presentation ofthe available data 

raise concems regarding the adequacy of the available infonnation for characterizing potential 

contaminant sources, as well as the nature and extent of contamination present at the Bell Tenninal 

facility. As summanzed in the main text ofthis memorandum, the primary concems with the Phase 111 RI 

report (Landau, 2004) include the following: 

• Misleading data presentation leading to erroneous conclusions, including failure to 
present integrated site infonnation 

• Data inconsistencies indicating incomplete site characterization 

• Unsupported allegations regarding contamination sources 

Data and interpretations for both soil and groundwater are affected by these problems. 

Misleading Data Presentation - Sample Results 

A number of concems exist regarding the way in which the groundwater and soil data are 

presented in the Phase III RI report. For groundwater, the primary concems include the following: 

Using arbitrary isopleth lines in figures presenting the groundwater results 

Skewing the presentation of the data by using inappropriate outlier data points 

Failing to acknowledge limitations in the numerical validity of elevated TPH 
concentrations 

Combining data from diverse sources {e.g., different times and well types) 

Failing to consider chromatographic evidence 
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Similarly, the ways in which the soil data are presented in both figures and text in the Phase III RI report 

are not consistent with an integrated review of the data and refiect misleading interpretations. In many 

cases, these deficiencies are associated with a failure to adequately and appropriately consider available 

contextual information when presenting and interpreting the available data. Moreover, the report fails to 

provide an integrated perspective on the available information, again yielding misleading conclusions 

and failing to take full advantage of the insights that can be obtained from a synthesized review of 

information from multiple information sources. 

Figure 7-33 of the Phase III RI {Diesel-Range Petroleum Hydrocarbons in Groundwater Upper 

Zone, October 2003) exemplifies many of the concerns with the presentation of the groundwater data. 

As shovvn in Figure A-l ofthis memorandum, one ofthe most visually striking problems with Figure 7-

33 from the RI report is the way in which arbitrary isopleth lines and shading have been used to create 

the impression that three clearly separated plumes of TPH-diesel exist in the upper zone groundwater. In 

many cases, the isopleth line at 10 mg/L has been misused to suggest a strong difference between two 

concentrations that are only slightly different. For example, the TPH-diesel concentration at sample 

location SCH-61 (1.10 mg/L) is included within the shading of the westem-most "plume" shown on 

Figure 7-33, while the negligibly different concentrations at the nearby sample locations SCH-62 

(0.966 mg/L) and BT-10 (0.918 mg/L) are included in the "clean" zone outside the identified "plume." 

Similarly, Figure 7-33 in the Phase III RI report presents clear separations between highly similar diesel-

range concentrations at a number of sampling location pairs, even though there are no data available 

indicating substantially lower concentrations at any locations between these sampling station pairs {e.g., 

the pair SCH-56 [1.14 mg/L] and LW-30S [0.87 mg/L] or the pair BT-07 [1.06 mg/L] and BT-10 

[0.918 mg/L]. In fact, the pattem of concentrations at these and other nearby locations suggests a much 

broader area of elevated TPH-diesel concentrations in groundwater than is suggested by the RI report 

figure. 

The inclusion of an outlier data point also significantly distorts the interpretation of the 

underlying data reflected in Figure 7-33'. Specifically, the westem-most "plume" of TPH-diesel in 

groundwater shovra on Figure 7-33 includes an isopleth line indicating highly elevated concentrations 

(greater than 100 mg/L) based on a single result from a temporary well point (796 mg/L at SCH-63B). 

Subsequent TPH-diesel results observed in a monitoring well located adjacent to this sampling point 

were substantially lower (0.87 mg/L at LW-30S). As acknowledged in Time Oil's Phase in RI report 

(p. 7-12), the initial elevated result is likely due to use ofa temporary well point and likely reflects the 
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presence of suspended particulate in the sample. If the dubious elevated result from temporary well point 

SCH-63B is omitted from this figure, then a pattem is again observed of TPH-diesel concentrations in 

groundwater on the order of 1-2 mg/L across the westem and southwestem end ofthe site. This misuse 

ofthis outlier data point is particularly important because it provides the primary basis for the subsequent 

erroneous conclusions that three distinct groundwater plumes exist at the site, the westernmost "plume" 

represents a significantly greater contamination source, and that the source ofthe westernmost "plume" is 

west ofthe Bell Terminal facility. 

The use of this outlier concentration value from a temporary well point is representative ofthe 

problems resulting from a failure to integrate various sources of information when inteipreting the 

available data. In this instance, the data interpretation in the figures and text ofthe Phase III RI does not 

differentiate between data obtained from a temporary well point and data obtained from a permanent 

monitoring well. Instead, the data are applied as if they reflect similar levels of scientific rigor in data 

collection conditions and similar levels of technical validity. Similarly, the data presentation in the 

Phase III RI report frequently obscures or omits important contextual information necessary for 

appropriately interpreting available data. For example, as discussed in more detail below, the figures 

presenting the groundwater data {e.g., Figures 7-33 and 7-34) do nol distinguish between results obtained 

from temporary and permanent monitoring wells or from qualitative screening level and quantitative 

laboratoiy analyses. Results from multiple sampling dates are also combined. For example, although the 

titles of Figures 7-33 and 7-34 suggest that the groundwater data presented on these figures were all 

collected in October 2003, the table notes indicate that the results were actually collected during four 

different sampling events. In fact, ofthe 30 groundwater sampling stations on the Bell Terminal property 

reflected in these two figures, sampling results from only 5 locations were collected during 

October 2003. 

In addition, the data interpretation presented in the Phase III RI report fails to recognize 

limitations inherent in TPH measurements in groundwater, particularly for groundwater samples 

collected from temporary well points. In particular, at the mg/L TPH concentrations measured in many 

of the groundwater samples collected at the Bell Tenninal property, the observed variations in 

concentration are more likely to refiect variations in sample collection at the sampled locations {i.e., the 

degree to which residual product or product globules were included in the groundwater samples) rather 

than pattems of chemical transport. As a result, the observed concentrations should not be used in a 

rigorous quantitative fashion (as is suggested by the Phase III Rl's use of isopleths), but instead should be 
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considered in a more approximate manner as a general indicator of the presence of elevated petroleum 

hydrocarbons. 

In fact, as shown in Figure 2 in the main text of this memo, the available data do not support a 

finding of three distinct plumes. Instead, if the arbitrary isopleths and the outlier data point are removed 

from Figure 7-33, the data show that petroleum hydrocarbons are more broadly present in groundwater 

extending under most of the central and western portion of the Bell Terminal facility. This finding is 

consistent with observations in the Main Tank Farm portion of the Time Oil Terminal, for which elevated 

petroleum hydrocarbon concentrations were also observed in groundwater over a broad area and are 

attributed to various spills, releases, and leaks from tanks, conveyance pipelines, and the loading rack 

(Landau, 2004). Specifically, the results for the Bel! Terminal facility show elevated petroleum 

hydrocarbon concentrations in the central portion of the site extending to the southwest and westem 

propeity boundary. As a result, as discussed in the Unsupported AUegations section of this memo 

attachment belovv, the conclusions drawn in the Phase in RI report regarding the sources of the 

petroleum hydrocarbons in groundwater are unfounded. 

The findings illustrated in Figure 2 of the main text of this memorandum are supported by other 

sources of information that are not considered in the Phase III RI report data interpretation. This 

supplemental information can assist in understanding the sources, distribution, and environmental fate of 

petroleum hydrocarbons present at the Bell Terminal site. Such information includes observations 

documented in the boring logs for the soil borings and monitoring wells installed at the site and the 

chromatograms generated during the sample analyses (and provided in the laboratory analysis 

documentation for certain samples). Review of these supplemental sources of information provides 

additional insights into the petroleum hydrocarbon contamination present at the Bell Terminal facility. 

First, observations of petroleum hydrocarbon sheen and odor in the boring logs suggest more widespread 

presence of petroleum hydrocarbons in the groundwater/capillary fringe zone than is suggested by the 

figures and data inteipretation presented in the Phase III RI report. Moreover, the chromatograms for the 

samples included in the interim subsurface investigations (Landau, 2002b) indicate the presence of 

petroleum product in certain groundwater and soil samples collected during this investigation. This 

finding suggests that petroleum product (rather than simply dissolved petroleum constituents in 

groundwater) passed through or was present at the sampled locations and that sources of these materials 

are above or upgradient of the sampled locations. In addition, the results reflected in a number of the 

available chromatograms for the Bell Terminal facility and the downgradient PEO property are consistent 
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with a common source of diesel material on the two properties. These findings are discussed in more 

detail in the Unsupported Allegations section belovv. These supplemental data again support a finding of 

widespread presence of TPH in gioundwater at the Bell Terminal site rather than the presence of three 

separate plumes. 

Similarly, a more careful and integrated review ofthe available soil data also suggests a similar 

distribution pattem for petroleum hydrocarbons in capillary fringe zone soil at the Bell Terminal facility. 

In particular, inconsistencies between available data for groundwater and capillary fringe zone soil at 

certain locations suggest that the soil/groundwater interface has not been adequately characterized. 

Moreover, integiated review ofthe data also indicates that the figures in the Phase III RI that present the 

soil sampling results for this soil zone are misleading. Specifically, an integrated review ofthe data does 

not support the interpretation presented in the Phase III Rl figures that "clean" soil areas separate areas of 

"contaminated" soil {e.g., as shown in Figures 7-26 and 7-27 ofthe Phase III RI report). These concerns 

are discussed in more detail in the Data Inconsistencies section ofthis memorandum which is presented 

below. 

Misleading Data Presentation - Sampling Coverage 

In addition to presenting misleading information regarding the results of sampling at the Bell 

Terminal site, the Phase III RI report also is misleading regarding the amount and type of sampling data 

that are available. In particular, the sampling coverage for the site is less extensive and rigorous than is 

suggested by the figures presented in the Phase III RI report. For example, the figures do not adequately 

refiect the extensive use of temporary well points, composite soil samples, and qualitative analytical 

screening methods that occurred during the Phase ffl sampling events, h addition, sampling has been 

inadequate to characterize certain potential source areas, e.g., in the vicinity ofthe numerous ASTs at the 

site and other petroleum storage and handling structures. 

Figure A-2 provides gn example ofthe types of concems for sampling coverage for groundwater 

that exist in the Phase III RI report. All ofthe sampling locations indicated on this figure are included in 

figures presenting groundwater data in the Phase III RI report; however, as indicated on Figure A-2, two 

of the identified locations were never sampled because they were dry at the time of the sampling event 

(LW-28S and LW-33S). Groundwater samples from six additional locations were only subjected to 

qualitative screening analyses. Due to the geogiaphic locations ofthese eight samples, the presence of 
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petroleum hydrocarbons in groundwater in large areas of the site is either uncharacterized or is based on 

less rigorous, screening level sample analyses. In addition, ofthe 29 upper zone groundwater sampling 

stations indicated on Figure A-2, only 7 represent permanent monitoring wells {i.e., the LW wells). 

Similarly, the Phase III RI figures depicting the available soil data also suggest extensive soil 

sampling has occurred. In fact, as shown in Figure A-3 (which illustrates this concem using data from 

the capillary fringe zone), soil sampling has been less extensive and rigorous than suggested by the 

Phase Ul RI figures. For example, during the first part of the Phase III investigations (i.e., the 

preliminary evaluation), composite soil samples were collected from designated grids within the Bell 

Terminal property. Although the sample locations appear to cover a variety of locations across the site, a 

number of the component subsamples of the composite samples were collected at locations that are likely 

to be outside of the areas that could have been affected by potential aboveground sources (e.g., tanks or 

pipelines). As a result, potential source areas may have been missed by the sampling program. The use 

ofa composite sampling approach could also be a contributing factor in weakening the likelihood that the 

sampling program would identify potential source areas. Specifically, because soils from the subsamples 

were combined to prepare the composite samples, the presence of soil from clean locations would 

potentially reduce the magnitude of concentrations identified for specific locations and reduce the 

effectiveness of the sampling approach for detecting contamination. This concem is heightened by the 

fact that many of the subsamples within a specific composite addressed widely separate and disparate 

sample locations. 

As described in more detail below, concems also exist regarding the adequacy of the collected 

soil samples for characterizing soil concentrations within the capillary fringe zone, i.e., whether the soil 

samples were collected at appropriate depths. Again, because the soil samples were composite samples, 

collection of one or two subsamples within a grid at an insufficient depth to characterize the capillary 

fringe zone would dilute the effectiveness of the sampling program for detecting contamination within 

this zone. 

The soil sampling program also included extensive use of qualitative screening methods to 

analyze soil samples. As can be seen in Figure A-3, soil samples from large areas of the site were 

subjected only to qualitative screening methods. While screening methods can be a useful tool in site 

investigations, the relative quality and types of information that are obtained from screening versus more 

rigorous analytical methods must be considered when interpreting the results from sampling programs. 
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The extensive use of screening level analyses that is illustrated in Figure A-3 is pervasive 

throughout the Bell Terminal sampling program. For example, Table A-l summarizes information 

regarding the use of screening level versus quantitative petroleum hydrocarbon analyses in the Phase III 

RI soil sampling program at the Bell Terminal facility. As can be seen, only a small proportion ofthe 

soil samples collected from the sampled locations and depths were subjected to quantitative chemical 

analyses for petroleum hydrocarbon concentrations, particularly in the two initial sampling events during 

the Phase III investigafion. For example, ofthe 21 soil locations and depths at the Bell Terminal facility 

that were evaluated during the Preliminary Evaluation, only 6 were subjected to quantitative analyses for 

diesel concentrations (29%) and 2 were subjected to quantitative analyses for gasoline concentrations 

(9.5%). Similarly, of the 49 soil locations and depths evaluated during the Interim Subsurface 

Investigation, only 7 were subjected to quanfitative analyses for diesel concentrations (14%) and 4 were 

subjected to quantitative analyses for gasoline concentrations (8%). 

Because of these limitations in the geographic distribution or rigor of analytical techniques used 

to collect soil and groundwater at the site, most areas of the site have been subjected to limited 

characterization (with the exception of the central and westem portions ofthe pipeline running across the 

center of the property). As a result, many potential source areas have not been adequately characterized 

{e.g., certain areas in the vicinity ofthe above-ground storage tanks). 

Moreover, no samples were collected in any part ofthe Phase III investigations from the eastern 

portion of the Bell Terminal property in the vicinity of the location where a diesel underground storage 

tank (UST) was removed in September 2001 [GeoEngineers, 2001]). The technical memorandum 

describing the results of the Phase III preliminary evaluation (Landau, 2002a) states that sampling was 

not conducted in this area because of the sampling that occuired during the UST removal; however, the 

sampling that was conducted during the removal action was substantially different than that which 

occurred during the RI. In particular, during the removal action, the potential presence of TPH was 

characterized primarily based on field screening techniques (i.e., water sheen tests and headspace vapor 

measurements). Soil samples for laboratory analyses were collected fî om only a limited number of 

depths and locations. 

Moreover, no samples were collected ofgroundwater or soil from the capillary fringe zone. The 

UST removal report (GeoEngineers, 2001) notes that groundwater was not encountered during the 

excavation activities (which extended to a maximum depth of 13 ft) and states that groundwater in this 
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area has typically been encountered at 18-20 ft below grade. By contrast, the work plan for the Phase III 

investigations (Landau, 2001; which was prepared several months prior to the UST removal) indicates 

that the typical depth ofthe capillary fringe zone is on the order of 12-14 ft bgs. This assessment was 

confirmed by the results of the preliminary evaluation (Landau, 2002a), in which the depth to 

groundwater identified for grid G24 (the sampling grid within which the fonner UST was located) was 

reported as approximately 14-14.5 ft bgs. Thus, the sampling conducted during the UST removal did not 

extend to groundwater and conditions in the crifical capillary fringe zone in this area were not' 

characterized during the UST removal activities. 

In addition, the Phase IU preliminary evaluation documentation (Landau, 2002a) includes only 

limited infoimation regarding the type of sampling conducted during the UST removal and the sample 

results. Moreover, because the UST removed in 2001 had replaced several previous tanks in that general 

location, concems remain regarding the adequacy with which this area has been investigated. As a result, 

characterization of this potential source area remains incomplete. Characterization of the other 

"potentially impacted area" identified in the preliminary evaluation {i.e., the loading rack near the eastem 

end of the Bell Terminal facility) was also limited during that phase of the invesfigations, consisting of 

one composite soil sample comprised of two subsamples and including no targeted groundwater samples. 

A monitoring well was iristalled to the south of this potential source during the third Phase III RI 

sampling event; however, because groundwater flow at the site is generally to the southwest, this well is 

unlikely to be downgradient of potential releases from this structure. Again, characterization of this 

potential source area is incoinplete. 

Thus, because of apparent deficiencies in geographic coverage, the combined results from the 

two parts of the Phase UI investigations do not provide an adequate basis for characterizing site 

conditions, determining potential sources, and assessing potential downgradient migration associated 

with the Bell Terminal facility. 

Data Inconsistencies 

As noted above, inconsistencies exist between the observed petroleimi hydrocarbon 

concentrations in soil and groundwater at several locations. These discrepancies suggest that the soil 

data may not accurately characterize conditions in the capillary fringe zone and, thus, that the vertical 

characterization of the sampled locations is incomplete. Critical findings regarding the presence of 
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petroleum hydrocarbons at the locations sampled during the interim subsurface investigations are 

summarized in Table 1 (presented in the main text ofthis memorandum); while comparable data from the 

earlier preliminary evaluations are summarized in Table A-2. 

As can be seen in Table 1 ofthe main text ofthis memorandum, at several locafions {e.g., BT-01 

and BT-08), groundwater concentrations of gas- and diesel-range petroleum hydrocarbons (TPH-G and 

TPH-D, respectively) are in the 2-3 mg/L range, while TPH-G and TPH-D are reported as not detected or 

detected at low concentrations in the corresponding soil samples. A "strong [or very strong] petroleum

like" odor was reported for soil within the depth interval from which these soil samples were collected. 

Because groundwater concentrations at these levels are lypically accompanied by elevated soil 

concentrations and the presence of residual product, the reported data suggest that the collected soil 

samples do not accurately reflect conditions within the capillary fringe. For example, the soil sample 

collected from location BT-08 was collected from a depth of 13.5-14.5 ft bgs. The reported groundwater 

elevation at the time of sampling, however, was slightly greater, at 15 ft bgs. This observation suggests 

that the soil sample may have been collected from a depth that was slightly shallower than the true 

capillary fringe zone and that a deeper sample may have yielded higher TPH concentrations in soil. 

Similarly, soil samples associated with a number of locations where the highest groundwater 

concentrations of TPH-G and TPH-D were observed also raise questions about the adequacy with which 

these samples characterize the capillary fringe zone. For example, TPH-G and TPH-D concentrations in 

groundwater collected from sampling locations BT-03, BT-04, and BT-09 range from 2.7 to 22.2 mg/L. 

At these locations, the depths of soil samples collected from the "capillary fringe zone" range from just 

above the reported groundwater elevation to three feet or more above the reported groundwater elevation. 

Moreover, based on non-detect results in qualitative screening analyses (using Method NWTPH-HCID), 

these soil samples were not analyzed for TPH-G and TPH-D using quantitative laboratory methods (i.e., 

NWTPH-Gx and -Dx). As a result, the reported data do not provide quantitafive infonnation regarding 

TPH concentrations in soil in contact with groundwater containing highly elevated TPH concentrafions at 

these locations. As shown in Table 1 of the main text of this memorandum, all but two ofthe sampled 

locations have groundwater concentrations of TPH that are greater than 1 mg/L and/or soil 

concentrations of TPH that are greater than 1,000 mg/kg, indicating widespread presence of elevated 

TPH concentrations in the sampled areas. Field notes for all of these locations also reported a strong or 

mild petroleum-like odor at these locafions. Ofthe two remaining locafions (i.e., BT-02 and BT-10), the 

field notes for one (BT-02) reported a mild petroleum-like odor. Moreover, the TPH concentrations in 

202017 

rasioMadoc A - 9 Grad ien t CORPORATION 

SCHN00196509 



groundwater at both of these two remaining locations were not substantially less than the 1 mg/L 

benchmark used in this evaluation {Le., 0.918 mg/L at BT-10 and 0.625 mg/L at BT-02). 

The screening analytical method applied to these "capillary fringe zone" soil samples (i.e.. 

Method NWTPH-HCID) may also have contributed to the inconsistently low TPH concentrations 

reported at these locations. Specifically, this method may have been particularly prone to yield low-

biased results because the extraction step of the screening method calls for mixing only 5 grams of 

sodium sulfate (a drying agent) with 10 grams of soil prior to solvent extraction. The rafio of drying 

agent to soil is a critical factor in determining the extraction efficiency of the solvent, especially for 

moist samples. To enhance extraction efficiency, the ratio of drying agent to soil ought to be at least 1 to 

1, as it is in the quanfitative NWTPH-Dx method itself. Ifthe amount of drying agent is insufficient and 

consequently the extracfion efficiency is poor, the soil screening results. would be biased low. As a 

result, the apparent discrepancy between groundwater and soil samples in the capillary fringe zone 

described above could be the result of poor soil sample location or inefficient HCID screening 

techniques, or both. 

Although groundwater data are more sparse from the preliminary evaluation component of the 

Phase III investigations, the data summarized in Table A-2 suggest similar concems. For example, within 

Grids 23 and 24, the reported depth to groundwater for the groundwater sample collected from that area 

is greater than 15 ft, while some of the composite soil subsamples from those grids were collected from 

depths as shallow as 9-10 ft. Similar, albeit smaller magnitude, concems exist for selected composite 

subsamples within almost all of the sampled grids. Again, these observations call into question the 

adequacy of the characterization of conditions within groundwater and the capillary fringe zone and the 

degree to which source areas have been characterized by the invesfigations that have been conducted to 

date. Moreover, as discussed in the Misleading Data Presentation section above, when the available 

information is considered in an integrated fashion, the data suggest a more widespread pattem of 

petroleum hydrocarbon presence at the groundwater/soil interface, i.e., as illustrated in Figure 2 in the 

main text of this memorandum. 

Unsupported Allegations 

As described in the main text of this memorandum, a number of sources of informafion 

contradict the unsupported statements made in the Phase III RI report attributing the sources for the 
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petroleum hydrocarbons observed at the westem end of the Bell Terminal facility to alleged activities and 

releases associated with users of the PEO property. This section provides supplemental information 

regarding two of the technical analyses that refute these allegafions, i.e., the evaluation of available 

chromatographic information for sampling locafions on the Bell Terminal and PEO properties and the 

analysis of the potential role of the PEO diesel above-ground storage tank in accounting for the presence 

of petroleurn hydrocarbons at the two facilities. 

Chromatographic Analysis 

In addition to numerical concentration results that are obtained from groundwater and soil 

sample analyses, the laboratory documentation for some samples collected during the Phase III RI efforts 

also includes the chromatograms generated during the sample analysis. A review of these 

chromatograms provides insights regarding the nature and form of the petroleum hydrocarbons found at 

specific locations, the sources and transport of those materials, and potenfial linkages among various 

sampled locafions. 

As summarized in Figure 3 of the main text of this memorandum, examination of the available 

chromatograms from samples collected along the Bell Terminal pipeline, near the westem border ofthe 

Bell Terminal property, and at several nearby locafions on the PEO property reveals the extensive 

presence of petroleum hydrocarbons in the capillary fringe zone throughout this area. The 

chromatograms also show a consistency among the diesel range components of the examined samples. 

This observation suggests that the diesel-range petroleum hydrocarbons found at the locations shown on 

Figure 3 can be attributed to a common source. Review of the available chromatograms also indicates 

the presence of petroleum product at these locations. This finding indicates lhat petroleum product, not 

only dissolved petroleum constituents, passed through these locations and suggests that the sources ofthe 

observed petroleum materials were either above or upgradient ofthe examined localions. 

Unfortunately, the documentation of the laboratory analysis does not include on-scale 

chromatograms for all of the samples; however, the documentation provided in the Phase IU RI report is 

sufficient to observe where the bulk of the diesel range material appears on the chromatograms and to 

determine the similarities among the samples. Figure A-4 depicts the chromatograms for soil and 

groundwater samples collected from the following selected sampling locations for which chromatograms 
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were available: BT-04, LW-32, BT-03, BT-05, LW-30S, SCH-61, SCH-62, MW-04, and GW-04. These 

locations represent a general east to west transect and are arranged from top to bottom on Figure A-4. 

The diesel range materials can clearly be observed in the center of each chromatogram. The 

chromatograms for SCH-61, SCH-62, MW-04, and GW-04 look somewhat different than the others 

because they were analyzed by a different laboratory at a different time. Nevertheless, their diesel 

composition appears consistent with that of the upgradient locafions. The infonnation reflected in these 

chromatograms again contradicts the conclusion presented in the Phase UI RI that there are three separate 

plumes on the Bell Terminal property. Instead, the chromatographic data indicate a large area affected 

by a layer of diesel contaminafion which begins, at a minimum, at the center of the Bell Tenninal 

property and extends downgradient to the west and south wesl. 

While similar types of analyses are theoretically possible for assessing chemical relationships 

among samples based on the presence of gasoline-range petroleum hydrocarbons, the currently available 

groundvvater and soil data for gasoline concentrafions are insufficient to conduct such analyses. Such 

analyses can typically be readily undertaken for diesel, because diesel has far fewer soluble components, 

far fewer volafile components, and is far less biodegradable than gasoline. By contrast, the composifion 

of gasoline that has been released inlo the environment is more sensitive than diesel to the effects of 

weathering (i.e., chemical observations in aqueous samples chiefly reflect the water soluble components 

of gasoline that have leached from released materials and will change over time). As a result, the 

chromatograms obtained from aqueous samples are less informative regarding the composition of the 

originally-released materials. 

While chromatograms from soil samples may be more useful for characterizing released 

gasoline-range petroleum hydrocarbon materials in some instances, samples that are used for such 

analyses must be collected using rigorous sampling techniques that ensure preservation of the volafile 

content of the soil sample. The standard soil sample collection techniques that were used during the 

Phase III RI are not sufficiently stringent to ensure adequate volatile component preservation. Moreover, 

the analytical method used in the Phase III RI only quanfified a handful of gasoline components. To 

evaluate the chemical relafionships among such a series of samples, it would be necessary to quantify 

dozens of gasoline components. Thus, to undertake a similar evaluafion for the gasoline-range petroleum 

hydrocarbons present at the Bell Teiminal site, additional sampling and analysis would be required. 
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Analysis of Potential Impacts of PEO Diesel Tank 

Among the unsupported allegafions made in the Phase in RI report is the contention that the 

petroleum hydrocarbon contaminafion observed near the westem boundary ofthe Bell Terminal property 

results "from activities by operators of the adjacent Schnitzer property" (Landau, 2004). No specific 

acfivities or sources are identified in the Phase III RI report and no documentation is provided in the 

report to support this allegation. 

As discussed in the main text of this memorandum, the only sizable petroleum hydrocarbon 

source known for the central portion ofthe PEO property was a single 10,000-gallon diesel AST which 

was positioned at two locations during the period of operafion of the PEO facility (as shown in Figure 1 

of the main text of this memorandum). As one component of evaluafing the allegafions in the Phase ffl 

RI report, the nature ofthe releases necessary to account for the observed pattem of contamination near 

the westem boundary of the Bell Terminal property was explored. Specifically, this evaluation 

considered the potential for the former PEO diesel AST to yield the thicknesses of petroleum 

hydrocarbon product (or light non-aqueous phase liquid; LNAPL) at two nearby relevant locafions on the 

PEO property {i.e., monitoring wells MW-04 and MW-05; as shown on Figure 3 in the main text ofthis 

memorandum). 

Once released, LNAPLs infiltrate through the unsaturated zone ofthe soil, mound on the water 

table, and spread in the direction of flowing groundwater (El-Kadi, 1994). Therefore, any sizeable spill 

from the former AST would be expected to be observed in downgradient monitoring wells {e.g., MW-05, 

which is located downgradient of the two former PEO site AST locafions). LNAPL has never been 

measured in MW-05, however, during any ofthe observations that have been made at the PEO property 

{i.e., 23 observations ofwater levels and product levels that were collected between June 6, 2001 and 

January 28, 2003). By contrast, MW-04 is located upgradient ofthe former PEO site AST locafions. Up 

to 6 feet of LNAPL have been observed at this location during the measurement events. The presence of 

LNAPL at MW-04 while it is absent at MW-05 indicates that the LNAPL source could not be the former 

diesel AST tank on the PEO property. 

To further explore the potential for the former diesel AST at the PEO site to have generated the 

LNAPL thicknesses observed at MW-04, a calculation was conducted to esfimate a hypothefical spill 

volume from the former PEO site AST that would be required to result in an apparent 6 feet of floating 
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LNAPL thickness at MW-04. This calculation requires the unrealistic assumpfion that LNAPL would 

spread upgradient, against gravity, to MW-04. An example schematic of this calculafion is shown in 

Figure A-5, illustrating the calculation conducted for the former PEO site AST location that is closer to 

MW-04 (i.e., approximately 40 ft from MW-04 and approximately 140 feet from MW-05). Based on this 

unrealistic scenario, a release of more than 50,000 gallons' would be required to generate the high end of 

the range of observed LNAPL thicknesses. This result is greater than five times the capacity of the 

former PEO site AST. For the former AST location that is farther away from MW-04 (and closer to 

MW-05), lhe release required to generate the observed produci thickness would be even greater (as 

would be the expected impact on MW-05). 

Thus, these evaluations illustrate the implausibility of the allegations made in the Time Oil 

Phase III RI report regarding the role of sources related to the PEO property for petroleum hydrocarbon 

contamination observed at the PEO-Bell Terminal property boundary. As indicated in these evaluations, 

the conditions necessary to generate the observed product presence near the property boundary would 

require product to have been released from the PEO diesel tank in quantities that are more than 5 times 

the total capacity of the tank. In addition, the released material would have had to have flowed 

upgradient a substantial distance while simultaneously not significantly impacting the downgradient well 

MW-05, 

This calculation was made for the AST location closer to MW-04. Calculation assumed soil porosity of 0.35, LNAPL 
saturation of 0.85, and a floating LNAPL thickness at MW-04 of 1.25'. Floating LNAPL thickness was calculated tising de 
Pastrovich equation (a/k/a CONCAWE) (as cited in Hannpton and Miller, 1988). 
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Table A-l 
Summary of Prevalence of Type of Chemica! Analyses 
Used in the Time Oil Phase III Remedial Investigation 

for Petroleum Hydrocarbons in Soil at the Bell Terminal Facility 

Sampling Event 

Preliminary Evaluation 

Interim Subsurface Investigation 

Splits from Schnitzer Sampling 

Third Phase III Sampling Event 

Soil Sample 

Deptii Range 

(ft bgs) 

0-0.5 

1-1.5 

9-17'' 

0-0.5 

1-2 

5-6 

9-10 

12.5-15" 

9-10 

14-18" 

12-16" 

No. of Sampled Soil 

Locations 

7 

7 

7 

10 

10 

9 

10 

10 

1 

5 

6 

No. of Quantitative 

Chemical Analyses' 

TPH-D 

3 

1 

2 

2 

0 

0 

1 

4 

1 

5 

6 

TPH-G 

0 

0 

2 

0 

0 

0 

0 

4 

I 

2 

6 

Notes: 
bgs below groimd surface 
TPH total petrolemn hydrocarbons (-D - diesel; - C - gasoline) 

(a) These columns indicate the number of sampled soil locations for which quantitative analyses for TPH 
concentrations were conducted using Method NWTPH-Gx and -Dx. Soil samples from olher locations were 
only screened qualitatively using Meihod NWTPH-HCID. 

(b) Aclual soil samples were collected at some subset ofthe listed deplh range. The specific sampled depth 
varied for individual samples wilhin the sample group. 
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Table A-2 
Summary of Petroleum Hydrocarbon Results for Time Oil BeJJ 

Terminal Phase III Preliminary Evaluation 

Sample 

Location 

G21 

G21-01 

-02 

G22 

G22-01 

-02 

-03 

GW22-0I 
G23 

G23-01 

-02 

-03 

GW23-01 
G24 

G24-01 

-02 

-03 

GW24-01 

GW24-02 

G25 

G25-01 

-02 

-03 

Soil Concentrafion 

(mg/kg)' 

TPH-G 

162 

NT 

NT 

NT 

NT 

GW25-01 

G26 NT 

G26-01 

-02 

TPH-D 

1120 

6580'-' 

17.2' 

NT 

NT 

NT 

Soif Sample Depth 

(ftbgs)" 

16.5-17.5 

14-15 

14,5-15.5 

12.5-13.5 

13-14 

9-10 

12-13 

13-14 

14-15 

9-10 

13-14 

16-17 

16-17 

14-15 

14-15 

14-15 

Grotindwater 

Concentration (mg/L)* 

TPH-G 

NT 

1.65' 

NT 

NT 

NT 

TPH-D 

NT 

4.66 

NT 

NT 

NT 

Approximate Depth 

to Groundwater (ft 

bgs)" 

15.35 

15.40 

14.22 

14.45 

16.25 
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Sample 

Location 

-03 

GW26-01 

G27 

G27-01 

-02 

-03 

GW27-01 

Soil Concentration 

(mg/kg)' 

TPH-G 

NT 

TPH-D 

17.4 U 

Soil Sample Depth 

(ft bgs)" 

14-15 

14-15 

13-14 

13-14 

Groundwater 

Concentration {mgfLf 

TPH-G 

NT 

NT 

TPH-D 

NT 

NT 

Approximate Depth 

to Groundwater (ft 

bgs)" 

15.00 

15.90 

Notes: 
bgs below ground surface ' 
NT sample nol anatyzed for quanlilative TPH concentrations (using Meihod NWTPH-Cx and -D.x) based on 

non-detect readings in qualitative screening analyses (using Method NWTPH-HCID) 
TPH lolal petroletim hydrocarbons 
U not detected al lisied detection limil 
The presence of elevaled TPH concentrations in groundwater (at mg/L levels) together wilh low or not delected TPH 
concentrations in soil suggests that the collected soil sample may not accuralely reflect conditions in the capillary 
fringe zone 
(a) Soil concenlralion data reported in Table S of Landau (2002a). 
(b) Soil sample depth data reported in Table I of Landau (2002a). 
(c) Groundwater concentration data reporied in Table 9 of Landau (2002a). 
(d) Approximate depth to groundwater reported in Table 4 (Landau, 2002a). 
(e) This result included a data validalion flag indlcaling that the analyte was positively identified and that the 

associaied numerical value is lhe approximate concentralion ofthe analyte in the sample. 
(/) Kerosene-range TPH delected in this sample at a level exceeding one or more screening crileria. 
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Phase lit Rl Figure 7-33 Diesel-range petroleum hydrocarbons in groundwater 
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Notes; 

This schematic illustrates a hypothetical scenario that was used Onl̂  for 
evaluation pmposes and would not,actually occur under real world 
conditions. Under field conditions, any relea.se frorn the former,AST-on the' k 
PEO property would have spread in the groundwater flow direction anct' 
would have been expected to affect the downgradient well, JVl W-05. These ' 
hypothetical conditions were used to estimate the spilled LNAPL volume that 
would have been necessOTy to yield product observations at the upgradient 
well, MW-04, under the unrealistic scenario of LNAPL spreading upgradient' 
against gravity and groundwater flow. ' 
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Attachment C 

Supplemental Information Regarding the Bell Terminal Facility and the 

Information Reviewed in Preparing This Memorandum 
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This memorandum attachment provides supplemental information regarding the Bell Terminal 

facility and the available data sources that were reviewed in preparing this memorandum. 

Background Regarding BeU Terminal Facility 

The Bell Terminal facility is part ofthe Time Oil Company's Northwest Terminal site (Site #170 

in the Environmental Cleanup Site Information [ECSI] database compiled by the Oregon Department of 

Environmental Quality,) Comprising approximately 6 acres of the 52-acre Northwest Tenninal site 

(Ecova, 1991), the Bell Terminal facility lies directly to the east and upgradient ofthe Premier Edible 

Oils (PEO) property. The Main Tank Farm portion ofthe Northwest Terminal is located directly to the 

north of the PEO property. Time Oil began operations at the current location of its Northwest Terminal 

in 1943 (Landau, 1996), after previously having operated at a site which is currently the southem part of 

the PEO property (from 1941 to 1943; Bridgewater Group, 2001). Time Oil purchased the Bell Terminal 

property in 1953 (Landau, 1996). 

The Northwest Terminal is the site of historical and current petroleum handling and storage 

operations, as well as other activities (including handling and use of wood treating products including 

pentachlorophenol and vvaste oil storage on the northem portion of the property.) The Bell Terminal 

facility contains 10 above-ground storage tanks (ASTs) and was also the site of a 5,000-gallon 

underground storage tank (UST). Used for storage of diesel fuel, the UST was installed in 1990 to 

replace previous USTs at the same location (DEQ, 2003c), and was removed in 2001 (GeoEngineers, 

2001). Used for storage of gasoline, diesel, jet fuel, and ethanol, the ASTs have capacities ranging from 

3,000 to 80,000 barrels (126,000 to 3,400,000 gallons) and a total capacity of 12.7 million gallons 

(Landau, 2001). The Bell Terminal facility was in operation for approximately 50 years, beginning in the 

1950s and ending in 2001. Part ofthe Bell Terminal area (known as the south tank farm) was used as a 

truck washing trough by Crosby & Overton, a waste-oil handling company which leased facilities on the 

Time Oil property from 1975 to 1989 (Landau, 1996). 

No infonnation was found in the documents reviewed in preparing this memorandum (or in other 

documents obtained from DEQ files regarding the Time Oil Northwest Terminal) that detail the specific 

nature or volume of materials handled at this facility. In light of its 50-year history of operations and the 

substantial storage volumes present at this facility, however, the tanks, pipelines, loading racks, and other 

present at the Bell Terminal facility (as well as the Main Tank Farm) represent significant potential 
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sources for releases of petroleum products into the environment. Moreover, as described in the initial 

conceptual site model prepared for the PEO site (Bridgewater Group, 2001), known or potential sources 

of contamination on the PEO property include releases and migration from offsite sources on the Bell 

Terminal property. The impacts of the Bell Terminal facility on the PEO site are further supported by 

the data presented in Time Oil's Phase III Remedial Invesdgation (RI) report (Landau, 2004). 

Overview of Currently Available Data Generated by Time Oil for the Bell Terminal 

Facility 

In initially developing an approach for the remedial investigation (RI) ofthe Northwest Terminal 

(Time Oil, 1996), Time Oil assigned sampling of the Bell Tenninal facility to Phase III of the RI. 

Phases I and II of the Northwest Terminal RI focused on contamination associated with 

pentachlorophenol mixing activities and waste oil storage activities on the portion of the Northwest 

Terminal located to the north of the PEO site. Time Oil also conducted investigations on the eastem 

portion of the Northwest Tenninal property. Phase III of the RI was intended to characterize soil and 

groundwater contamination associated with historical operation of the tank farm and loading areas, 

including investigation of areas not evaluated during the other components of the site investigations. 

Preliminary Phase IH investigations were conducted at the Bell Terminal facility in August 2001, 

while additional Phase III interim investigations were conducted in July 2002. A third Phase III sampling 

event was conducted from August to October 2003. In addition, as part of a removal action, soil samples 

were collected in October 2001 in the vicinity of an underground storage tank (UST) which was used to 

store diesel fuel. This tank had been installed in 1990 to replace previous USTs at the same location 

(DEQ, 2003c). To prepare this memorandum, information was reviewed regarding the approach used in 

these sampling efforts and the sampling results as presented in the following documents: 

• Work Plan, Phase FII Remedial Investigation, Time Oil Northwest Terminal, Portland, 
Oregon (Landau, 2001) 

• Phase III Preliminary Evaluation, Time OU Northwest Terminal (Landau, 2002a) 

• Phase III RI - Interim Subsurface Investigations (Landau, 2003a) 

• Phase III Interim Subsurface Investigation Soil and Groundwater Samples, Laboratory 
Data QuaUty Evaluation, Time Oil Northwest Terminal (Landau, 2002b) 

• Phase III Remedial Investigation Report, Time Oil Northwest Terminal, Portland, 
Oregon (Landau, 2004) 
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Report of UST Removal Site Assessment, Time Oil Northwest Terminal, 10350 North 
Time OU Road, Porttand, Oregon (GeoEngineers, 2001) 

Associated correspondence was also reviewed (DEQ 2003a, 2003b, 2002; Landau, 2003b, 2003c). 

Phase III Preliminary Evaluation ~ During the preliminary investigations, composite soil 

samples were collected from 7 designated grid areas within the Bell Terminal portion of the Northwest 

Tenninal facility. As shown in Figure A-3 (included in Attachment A of this memorandum), composite 

samples for each grid were composed of subsamples collected from 3 discrete, randomly-selected 

locations within the sampling grid. Two "potentially impacted areas" meriting targeted or biased soil 

sampling were also identified within the Bell Terminal facility. One composite soil sample consisting of 

subsamples collected from 2 locations was collected in the vicinity of one ofthese areas (i.e., the loading 

rack located near the eastem end of the Bell Terminal facility; Area BI4). No samples were collected at 

the other location, i.e., the former location of the UST that was removed in 2001 (AreaBI3). The 

documentation of the preliminary evaluation indicated that samples were not collected in this area 

because ofthe sampling that had occuned during the tank removal. 

Based on field observations and the results of qualitative laboratory screening analyses using 

Method NWTPH-HCID, selected soil samples were analyzed for gasoline- and diesel-range petroleum 

hydrocarbons (TPH-G and TPH-D, respectively, using NWTPH-Gx and NWTPH-Dx). Soil samples 

were also analyzed for individual petroleum hydrocarbon constituents {i.e., benzene, toluene, 

ethylbenzene, and xylenes [BTEX], and polycyclic aromatic hydrocarbon [PAH] compounds). 

Figure 4 of the technical memorandum describing the results of the preliminary evaluation 

(Landau, 2002a) and text on page 5 of that memorandum indicate that groundwater samples were 

collected from 7 locations within the Bell Terminal property during the preliminary investigation (as 

shown in Figure A-2 in Attachment A of this memorandum). The data summarized in Table 9 of the 

preliminary evaluation technical memorandum indicate that only one of these samples (G23-1) was 

analyzed for TPH-G and TPH-D (using NWTPH-Gx and NWTPH-Dx). The preliminary technical 

memorandum does not indicate whether screening analyses were conducted on the other samples or if an 

altemate method was used to exclude samples from petroleum hydrocarbon analyses; however, 

documentation subsequently presented in the Phase III Remedial Investigation report (Landau, 2004) 
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indicates that the other 6 groundwater samples were not analyzed using NWTPH-Gx and NWTPH-Dx 

based on the results of screening analyses using Method NWTPH-HCID. 

The data review presented in the technical memorandum (Landau, 2002a) concludes that 

petroleum hydrocarbon compounds are present in surface and shallow soils on the Bell Terminal 

property at low to moderate concentrations in a limited number of locations. The memorandum also 

concludes that the available soil data collected from deeper depths indicate elevated concentrations of 

petroleum hydrocarbon compounds in several locations. The description of the groundwater data 

presented in the memorandum also reports the presence of elevated concentrations of petroleum 

hydrocarbons at a single location in the central portion of the Bell Terminal property {i.e., the only 

groundwater sample from the Bell Terminal property that was analyzed for petroleum hydrocarbons 

using NWTPH-Gx and -Dx). The technical memorandum also notes that elevated petroleum 

hydrocarbon concentrations were observed at a number of locations just to the west ofthe Bell Terminal 

property that were sampled during an investigation ofthis area conducted by Schnitzer. 

UST Removal - On September 11, 2001, a 5,000-gallon diesel UST was removed from the 

eastem end ofthe Bell Terminal property (GeoEngineers, 2001; in the vicinity ofArea B13, as discussed 

above). Subsequent DEQ conespondence indicates that the removal was accompanied by notification 

from Time Oil of a release from the tank (DEQ, 2002). During the UST removal, the presence of 

petroleum hydrocarbons was assessed in randomly selected soil samples using field screening techniques 

{Le., water sheen tests and headspace vapor measurements). During the tank excavation, approximately 

30 cubic yards of petroleum-impacted soil were identified based on the field screening methods and were 

removed from the excavation. 

Six soil samples were collected during the removal - one from each of two stockpiles, one each 

from beneath the former locations of the two ends of the UST, and one each from the northem and 

southern walls of the excavation. The greatest depth from which a soil sample was collected during the 

tank removal was 13 ft. No samples were collected from groundwater or the capillary fringe zone during 

this removal action. Five ofthe samples (excluding one ofthe stockpile samples) were submitted for 

screening chemical analyses, i.e., analysis for petroleum hydrocarbons using Method NWTPH-HCID and 

(for two samples) subsequent analysis for diesel- and lube oil-range petroleum hydrocarbons using 

Method NWTPH-Dx. Diesel concentrations in these two samples were 112 mg/kg in a sample collected 
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from the southern wal! of the excavation and 12,900 mg/kg in a sample collected from one ofthe two 

stockpiles. 

Both stockpiles (comprising a total of 43 tons of petroleum-impacted soil) were disposed of 

offsite. DEQ issued a No Further Action letter for the UST removal on January 17, 2002 (DEQ, 2002). 

Phase III Interim Subsurface Investigations - During the Phase III interim subsurface 

investigations (Landau, 2003a), soil and shallow groundwater samples were collected at 10 locations 

within the Bell Tenninal property (as shown in Figures A-2 and A-3 in Attachment A of this 

memorandum). With one exception, all of these sampling stations are located directly adjacent to a 

pipeline running through the center of the Bell Terminal facility. The remaining sampling station is 

located in the southwestem portion of the Bell Terminal facility. Based on field observations and the 

results of qualitative laboratory screening analyses using Method NWTPH-HCID, selected soil samples 

were analyzed for gasoline- and diesel-range petroleum hydrocarbons (TPH-G and TPH-D, respectively, 

using NWTPH-Gx and NWTPH-Dx) as vvell as individual petroleum hydrocarbon constituents (Le., 

benzene, toluene, ethylbenzene, and xylenes [BTEX], and polycyclic aromatic hydrocarbon [PAH] 

compounds). The groundwater samples were analyzed for TPH-G, TPH-D, and BTEX. 

The data review presented in the technical memorandum describing the results of the 

investigations concludes that petroleum hydrocarbon compounds are present in surface and shallow soils 

on the Bell Terminal property at low to moderate concentrations in a limited number of locations. The 

memorandum also concludes that the available soil data collected from deeper depths indicate that 

elevated concentrations of petroleum hydrocarbon concentrations are localized. The description of the 

groundwater data presented in the memorandum notes the presence of elevated concentrations of 

peti'oleum hydrocarbons at a number of sampled locations along the eastem, central, and westem 

segments of the sampled portions of the pipeline area. 

Phase III Third Sampling Event- During the third sampling event ofthe Phase III investigations 

(Landau, 2004), soil samples were collected from borings installed at 7 locations within the Bell 

Terminal property as well as two hand-dug holes (as shown in Figure A-3 in Attachment A of this 

memorandum). In addition, groundwater samples were collected from 8 of 10 monitoring wells (7 

shallow wells and 3 deep wells) that were installed during this sampling event (as shown in Figure A-2 of 

this memorandum). The remaining two wells were dry at the time of sampling. Based on field 
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observations and the results of qualitative laboratory screening analyses using Method NWTPH-HCID, 

selected soil samples were analyzed for gasoline- and diesel-range petroleum hydrocarbons (TPH-G and 

TPH-D, respectively, using NWTPH-Gx and NWTPH-Dx) as well as individual petroleum hydrocarbon 

constituents {Le., benzene, toluene, ethylbenzene, and xylenes [BTEX], and polycyclic aromatic 

hydrocarbon [PAH] compounds). The groundwater samples were analyzed for TPH-G, TPH-D, and 

BTEX. 

The data review presented in the Phase HI RI report concludes that petroleum hydrocarbon 

compounds are present in soil and groundwater within three discrete locations at the Bell Terminal 

facility: in the central portion ofthe tank farm, near the westem end ofthe east-west pipeline through the 

tank farm, and near the westem property boundary. The Phase III RI report also presents various 

hypotheses regarding the potential sources of the observed petroleum hydrocarbons and suggests that the 

sources for the materials found within the central portion ofthe facility differ from those for the materials 

observed at the westem edge of the property. As discussed in more detail in the main text and 

Attachment A ofthis memorandum, the conclusions drawn in the RI report regarding the distribution and 

sources ofthe petroleum hydrocarbon data are not supported by the available data. 
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FILE COPK 
James C. Brown & Associates, P.C. 

Law Offices Posi Office Box 31 
Maryihui3t, Oregon 97036 
Telephone: (503) 557-2245 
FAX: (503) 557-0377 
E-mail; jcbsownpc@msn.com 

March 10,2006 

Mike Romero 
Northwest Region 
Department of Environmental Quality 
Voluntaiy Cieanup Program 
2,020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

Re; Premier Edible Oils Site 
White Paper - Contaminant Sources at the PEO Site (ESCI # 2013) 
And 
Gradient Comments on the Lower Willamette Group's Draft Conceptual Site Model for 
the PEO Site, dated March 1, 2006 

Dear Mr. Romero; 

Based upon recent e-mails between you and Gradient Corporation (Gradient), Schnitzer 
Investment Corp.'s (SICs) environmental consultant at the Premier Edible Oils (PEO) Site, it is 
our understanding that you have been assigned as the Project Manager for the PEO Site located at 
10400 N Burgard Way, Portland. As SICs enviromnental counsel for the PEO Site, let me 
assure you that SIC looks forward to working with you in getting the needed site evaluations 
completed at the PEO Site. 

As you are probably aware, however, good faith differences of opinion exist between SIC and 
Time Oil Company (the adjoining landowner) as to the sources ofthe residual petroleum product 
contamination at and in the vicinity ofthe PEO Site. To facilitate the timely resolution ofthese 
differences, SIC has authorized our office to prepare the enclosed White Paper - Contaminant 
Sources at tlte Premier Edible Oils Site (ESCI U2013) located within the Portland Harbor 
Superfund Site (hereinafter referred to as the "White Paper"), dated March 6, 2006, and has 
authorized Gradient to prepare the enclosed Memorandum entitied Comments on the Lower 
Willamette Group's Draft Conceptual Site Model for the Premier Edible Oils Site, dated 
Maich 1, 2006 (hereinafter referred to as Gradient's "3/1/06 Memorandum"). These documents 
shed significant new light and knowledge on the historic activities of Time Oil that allow for a 
factual resolution ofthese differences. 

The purpose ofthe White Paper is to consider existing Time Oil allegations and speculations as 
to the sources for the residual petroleum product contaminatton at and in the vicinity ofthe PEO 
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Mike Romero 
March 10,2006 
Page 2 

Site to determine whether there is a factual basis for those allegations. A review ofthe available 
site data and other relevant factual information indicates that there is no such basis. Furtliermore, 
the White Paper exainines whether other available information that has apparently been withheld, 
overlooked, and/or mischaracterized by Time Oil and provides factually more accurate and 
plausible explanations ofthe sources ofthe residual petroleum product contamination at and in 
the vicinity ofthe PEO Site. These evaluations considered information relevant to the PEO 
property, the Time Oil facilities located adjacent to and/or upgradient ofthe PEO property 
(particularly the Bell Terminal facility), and the Time Oil facility that was historically located on 
the southern portion ofthe PEO property itself 

As discussed in the White Paper, the available data and other relevant inforniation indicate that 
the residual petroleum hydrocarbon contamination at and in the vicinity ofthe PEO Site is 
primarily due to: 

• the historic operation and niaintenance practices at the Time Oil facilities (including the 
management and on-site disposal of tank sludges); 

• the known historic releases of hazardous substances on the current and former Time Oil 
tenninal properties; and 

• the apparent lengthy and conscious disregard of certain required environmental 
compliance measures displayed by Time Oil management, from at least 1971 to 1983. 

Gradient's 3/1/06 Memorandum also addresses issues associated with characterizing the sources 
of petroleum hydrocarbon contamination at and in the vicinity ofthe PEO site, particularly as 
such issues are reflected in the Draft Conceptual Site Model (CSM) for the PEO site that was 
developed by the Lower Willamette Group (LWG) relying extensively on documents prepared by 
Time Oil. 

As reflected in Gradient's Memorandum, the primary concerns raised by the LWG's Draft CSM 
document for the PEO site include the following: 

• Misleading and erroneous characterization ofthe conditions and potential contaminant 
sources at and in the vicinity ofthe PEO .•itte. In particular, the LWG's CSM doctiment 
ignores substantial petroleum contaminant sources {e.g.. Time Oil's upgradient Bell 
Terminal petroleum handling and storage facility), while focusing on potential sources 
that are unlikely to have contributed significantly, if at all, to the petroleum 
contamination observed in groundwater and soil at depth at the PEO site {e.g., the former 
Bell Terminal pipeline that crossed the PEO property). 

• Deficient and erroneous characterization of conditions and potential contaminant 
sources for the Time Oil Bell Terminal facility. In particular, the conclusions presented in 
the LWG's CSM document rely heavily on draft Time Oil documentation regarding the 
Bell Tenninal facility that suffers from niimerous limitations including: misleading data 
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Mike Romero 
March 10, 2006 
Page 3 

presentations that promote erroneous conclusions, data inconsistencies indicating 
incomplete site characterization, and misleading and unsupported allegations regarding 
potential containination sources. 

• Inadequate characterization of conditions at the PEO facility, due to reliance on 
outdated or incomplete information. In particular, by contrast with the interpretation of 
the available data for the PEO site presented in the LWG's CSM document, a more 
complete and accurate review ofthe available data strongly points to Time Oil-related 
sources as playing the significant contributing role in the petroleum hydrocarbon 
contamination observed in groundwater and soil at depth at the PEO site {i.e., activities 
on the Bell Terminal property and the historic Time Oil bulk fuel facility previously 
located on the southern portion of the PEO property). 

Even through there is a considerable amount of information to digest in the enclosed documents, 
we believe that this infonnation is critical to the Department's forming an accurate understanding 
ofthe environmental conditions at the PEO Site. 

As you have requested. Gradient will be contacfing you shortly to airange for a meeting between 
DEQ and SIC representatives to discuss the status ofthe site evaluations, as well as to further 
discuss the infonnation presented in this submittal. We look forwai-d to working with you in 
addressing the environmental concerns at the PEO Site. If you have any questions, please call. 

Sincerel 

c (With Enclosures): 
Jim Anderson, DEQ 
Tom Roick, DEQ 
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FILE COPY 
James C. Brown & Associates, P.C. 

I^W Offices Post Office Box 3 i 
Marylliuret, Oregon 97036 
Telephone: (503) 557-2245 
FAX: (503) 557-0377 
E-mail: jcbi'ow)ipc@msn.com 

March 10, 2006 

Chip Humphrey 
Superfund Project Manager 
USEPA 
Region 10, Oregon Operation Office 
811 SW6"'Avenue 
Portland, OR 97204 

Eric Blischke 
Oregon Department of Enviromnental Quality 
811 SW 6"̂  Avenue 
Portland, OR 97204 

Re: Portland Harbor Superfund Site 
Premier Edihle Oils Site 
White Paper - Contaminant Sources at the PEO Site 
And 
Gradient's March 1,2006 Comments on the Lower Willamette Group's Draft Conceptual 
Site Model for the PEO Site 

Dear Mssrs. Humphrey and Blischke; 

On behalf of our client Schnitzer Investment Corp. (SIC), we are writing to you regarding the 
principal sources of residual contamination at the Premier Edible Oils (PEO) Site, located at 
10400 N Burgard Way, Portland, which is part ofthe Portland Harbor Superftmd Site. As you ai-e 
awaie, in September 2004, the Lower Willamette Group (LWG) submitted to the U.S. 
Environmental Protection Agency (EPA) and the Oregon Department of En'vironmental Quality 
(DEQ) its draft Conceptual Site Model (CSM) for tiie Portland Harbor Superiund Site, which 
included the PEO Site as Appendix A-15. In their January 2005 joint letter, the agencies 
retumed their comments on the draft CSM to the LWG and expressed concem with the 
"subjective and sometimes biased" language ofthe CSM Site Summaries. Furthermore, with 
respect to.the PEO Site, the agencies questioned the accuracy and/or lack of documentation of 
some ofthe statements regarding the PEO Site and the lack of consideration ofthe Time Oil Bell 
Terminal as a contaminant source for the PEO Site. To the best of our knowledge, the concems 
have yet to be addressed adequately. 

As you may be aware, good faith differences of opinion exist between SIC and Time Oil 
Company (the adjoining landowner) as to the sources ofthe residual petroleum product 
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contamination at and in the vicinity ofthe PEO Site, To facilitate the timely resolution ofthese 
differences, SIC has authorized our office to prepare the enclosed White Paper - Contaminant 
Sources at the PremierEdible Oils Site (ESCI #2013) located within the Portland Harbor 
Superfund Site (hereinafter referred to as the "White Paper"), dated March 6, 2006, and has 
authorized Gradient to prepare the enclosed Memorandum entitled Comments on the Lower 
Willamette Group's Draft Conceptual Site Model for the Premier Edible Oils Site, dated 
Maich 1, 2006 (hereinafter refen-ed to as Gradient's "3/1/06 Memorandum"). These documents 
shed significant new light and knowledge on the historic activities of Time Oil at or near the 
PEO Site that allow for a factual resolution of these differences. 

The purpose ofthe White Paper is, in part, to consider the concems raised by the agencies with 
the LWG's draft CSM statements as to the sources for the residual petroleum product 
contamination at and in the vicinity ofthe PEO Site to determine whether there is a factual basis 
for those statements. A review ofthe available site data and other relevant factual information 
indicates that there is no such basis. Furthermore, the White Paper examines whether other 
available information that has apparentiy been withheld, overlooked, and/or mischaracterized by 
Time Oil and/or the LWG and provides factually more accurate and plausible explanations ofthe 
sources ofthe residual petroleum product contamination at and in the vicinity ofthe PEO Site. 
These evaluations considered information relevant to the PEO property, the Time Oil facilities 
located adjacent to and/or upgradient of the PEO property (particularly the Bell Terminal 
facility), and the Time Oil facility that was historically located on the southern portion ofthe 
PEO property itself. 

As discussed in the White Paper, the available data and other relevant information indicate that 
the residual petroleum hydrocarbon containination at and in the vicinity ofthe PEO Site is 
primarily due to: 

• 

• 

the historic operation and maintenance practices at the Time Oil facilities (including the 
management and on-site disposal of tank sludges); 

the known historic releases of hazardous substances on the current and fonner Time Oil 
terminal properties; and 

the apparent lengthy and conscious disregard of certain required environmental 
compliance measures displayed by Time Oil management, fi-om at least 1971 to 1983. 

Gradient's 3/1/06 Memorandum also addresses issues associated with characterizing the sources 
of petroleum hydrocarbon contamination at and in the vicinity ofthe PEO site, paiticulariy as 
such issues are reflected in the Draft CSM for the PEO site that was developed by the LWG, 
which apparently relied extensively on documents prepaied by Time Oil. 

As reflected in Gradient's Memorandum, the primary concerns raised by the LWG's Draft CSM 
document for the PEO site include the following: 
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• Misleading and erroneous characterization ofthe conditions and potential contaminant 
sources at and in the vicinity ofthe PEO siie. In particular, the LWG's CSM document 
ignores substantial petroleum contaminant sources {e.g.. Time Oil's upgradient Bell 
Terminal petroleum handling and storage facility), while focusing on potential sources 
that are unlikely to have contributed significantly, if at all, to the petroleum 
contamination observed in groimdwater and soil at depth at the PEO site {e.g., the former 
Bell Terminal pipeline that crossed the PEO property). 

• Deficient and erroneous characterization of conditions and potential contaminant 
sources for the Time Oil Bell Terminal facility. In particular, the conclusions presented in 
the LWG's CSM document rely heavily on draft Time Oil documentation regarding the 
Bell Tenninal facility that suffers from numerous limitations including: misleading data 
presentations that promote erroneous conclusions, data inconsistencies indicating 
incomplete site characterization, and misleading and unsupported allegations regarding 
potential contamination sources. 

• Inadequate characterization of conditions at the PEO facility, due to reliance on 
outdated or incomplete information. In particular, by contrast with the interpretation of 
the available data for the PEO site presented in the LWG's CSM document, a more 
complete and accurate review ofthe available data strongly points to Time Oil-related 
sources as playing the significant contributing role in the petroleum hydrocarbon 
contamination observed in groundwater and soil at depth at the PEO site {i.e., activities 
on the Beli Tenninal property and the historic Time Oil bulk fiiel facility previously 
located on the southern portion ofthe PEO property). 

Even through there is a considerable amount of information to digest in the enclosed documents, 
we believe that this information is critical to the agencies forming an accurate understanding of 
the environinental conditions at the PEO Site. 

To facilitate your use ofthe White Paper, a disc containing an electronic copy of the White Paper 
is enclosed and an electronic copy ofthe Gradient 3/1/2006 Memorandum will be provided 
shortly. If you have any questions, please call. 

Sincerely 

c; (Witbout Enclosures); 
Mike Romero, DEQ 
Jim Anderson, DEQ 
Tom Roick, DEQ 

SCHN00196554 



Chip Humphrey and Eric Blischke 
March 10, 2006 
Page 4 

(With enclosures): 
Jim McKenna, Port ofPortland (Co-Chair ofthe LWG) 
Robert Wyatt, Northwest Natural Gas (Co-Chair of the LWG) 
Keith Pine, Integial 
William J. Hengemihle, LECG 
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SECTION 1 

PROJECT BACKGROUND 

1.1 Introduction 
Schnitzer Investment Corporation (SIC) owns an 18.5-acre industrial 
property located at 10400 North Burgard Way, Portland, Oregon (the 
Property) also known as the Premier Edible Oils (PEO) site (see Figure 
1). The Property is located in an industrial area, next to the Willamette 
River. 

On December 19, 2000, the Oregon Department of Environmental Quality 
(DEQ) completed its review of site information submitted from August 
through October 2000 by SIC, Mitsubishi (Premier Edible Oils), Time Oil, 
and C&T Quincy Foods. Based on its December 19, 2000 review of the 
sile information, DEQ determined that a remedial investigation (Rl) is 
necessary for the site and DEQ requested that SIC conduct the Rl 
pursuant to a Voluntary Agreement with DEQ. This document presents 
the Scope of Work for the Rl, plus the risk assessment, evaluation of 
source control measures, and feasibility study activities identified in the 
Voluntary Agreement. 

1.2 Work Plan Documents 
This Scope of Work for conducting the Rl responds to DEQ's identified 
features of concern and associated data, as noted in DEQ's December 
19, 2000 File Review Memorandum for the site. The Scope of Work is 
based on an "observational approach" for determining the nature and 
extent of contamination associated with the features of concern and 
obtaining suffident data to resolve the identified data gaps. Specifically, 
an initial series of soil and groundwater samples will be obtained at the 
targeted features of concern using boreholes drilled with a Geoprobe drill 
rig. The initial sample locations are presented in this Scope of Work. 
Based on in-field measurements, field observations, and analytical lesting 
results, decisions will be made in coordination with DEQ to: (1) determine 
the need for further sampling to define the extent of soil and groundwater 
contamination around a particular feature of concem; and (2) determine 
the placement of monitoring wells. However, locations where additional 
samples may be required by DEQ to evaluate the extent of contamination 
are also presented in this Scope of Work to indicate the potential final 
sampling density for this invesiigation. Likewise, the final sampling 
density will be less than described if fewer sampling locations are 
ultimately required by DEQ. 

BRIDGEWATER GROUP, INC. 

SCHN00196895 



The Sampling and Analysis Plan (SAP) and Quality Assurance Project 
Plan (QAPP) are attached as Appendix A; Heallh and Safety Plans (HSP) 
will be separately submitted by SICs field sampling subcontractors to 
DEQ. 
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SECTION 2 

SITE BACKGROUND 

2.1 Site Ownership 
The property is currently vacant, but was most recently occupied by C&T 
Quincy Foods under lease from SIC, starting in January 1997 and 
ceasing on May 31,1998. PEO (also known as PALMCO, a subsidiary of 
Mitsubishi Corporation) occupied the site under lease from SIC from 1973 
through Januaryl 997, when they ceased active operation. 

In 1972, SIC purchased the property from Broadway Holding Company, 
an affiliated company of Morrison Knudsen. Morrison Knudsen purchased 
the property from Dulien Steei in approximately 1962. American Metallic 
Chemicals leased the site during the 1950s. The site was part of the 
Oregon Shipbuilding facility from December 11,1943 until 1945. From 
February 11,1941 until December 11,1943, Northwest Oil Company 
owned the site and had a petroleum storage facility at the sile. William 
Gation or the William Gallon Esiate Company owned the property 
between 1865 and 1941. 

Since its purchase in 1972, SIC did not occupy or operate at the site. 

2.2 Operations History 
• DEQ has asserted, in ils December 19, 2000 memorandum, lhat the PEO 

sile may have been partially filled vwth river dredge spoils and other ftll 
materials during the early 1900s. AGRA concluded that dredge material 
was present at the site based on one AGRA soil boring log, location GP-L 

' located near the south tank farm, that describes wood debris al a 
approximately 20 feet below ground surface. There were also two AGRA 
soil boring logs, locations GP-F and GP-G near the wastewater Ireatment 

I plant, that describe a 3 to 4 inch thick silt lense with organics at 
i approximately 20 feel below ground surface. However, AGRA did not 

find a consistent pattern of organic material at 20 feet below ground 
I surface across connected or continuous portions of the site. 

The first industrial use of the site occurred in February 1941 when 
Northwest Oil Company moved their oil storage terminal from the 

I northern end of SICs Inlernationai Terminal (IT) property to the southern 
end of the PEO site. The IT property is located directly adjacent to and 
south of lhe PEO site. At the fime, Oregon Shipbuilding Corporation 
constructed a shipyard on the IT property, resulting in the relocation of the 

I Northwest Oil Company terminal. Oregon Shipbuilding constructed a 
fitting basin (the current slip) on the north end of the shipyard. As 

I described in Bridgewater Group's Seplember 13, 2000 memorandum 
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Additional Evalution of Northwest Terminal's Tanks - Premier Edible Oils, 
the Northwest Oil Company terminal consisted of seven above ground 
bulk petroleum tanks, a t-shaped dock on the Willamette River, and small 
buildings adjacent to the tank farm. It is assumed that the dock served as 
an off-loading location of bulk petroleum products and there may have 
been a pipeline that connected the dock to the petroleum terminal. 

In December 1943, Oregon Shipbuilding expanded onto the PEO site, 
again causing relocation of the Northwest Oil Company tenminal. The 
company moved its tanks to their current location immediately north of the 
PEO site. Oregon Shipbuilding constructed several buildings on the PEO 
site: a boiler erection building, a fire brick slorage building, a painl storage 
building, and a cable storage building; there was also a small coke 
storage bin adjacent to the fire erection building (see Figure 3). Oregon 
Shipbuilding also used the northern portion of the PEO site for bulk 
material storage; the types of materials stored on the ground is unknown. 

American Metallic Chemicals leased the sile from William and Elizabeth 
Shenker on March 11,1952; the duration of their operations is unknown. 
The company was involved in the manufacturing, packaging, and 
distnbution of chemicals, metals, and metal products. While their raw 
materials, products, and processes are unknown, the major pieces of 
equipment installed by them included a roaster, cooler, a size-reduction 
mill, and leach tank. These types of equipment are typically used lo 
process solids. The roaster was likely fired using natural gas and it is 
very possible that the reactions were exothermic and the cooler may have 
been used to recover waste heat. There were three above-ground tanks 
on the south side of the former boiler erection building; while the use of 
these tanks is unknown, it is possible that they were used lo store raw 
materials and process chemicals. 

In 1953, Bell Oil Terminal (located immediately to the east of the PEO 
site) obtained an easement for the construction of a pipeline from the 
Willamette River to their facility. In addition, a T-shaped dock was 
constructed along the river (this dock is still present). The pipeline was 
buried approximately 3 feet below ground surface and located 
approximately in the middle of the "north tank farm" area. 

The buildings constructed by Oregon Shipbuilding remained afler Worid 
War II. A dock was constructed south of the paint storage warehouse, in 
the fitting basin, sometime prior lo 1956. Aerial photographs from the late 
1940s to the late 1960s show that the slip was used as a floating log 
storage basin. The cable building was removed during the late 1960s. 

In a 1968 aerial photograph, there was a linear feature (which appears to 
be a pipeline) that emanated from the Willamette River (south of the t-
shaped dock), crossed the PEO site south of the boiler erection building, 
and then traversed northeast towards the northeastem corner of the 
Northeast Terminal facility. This feature was nol present in a 1964 
photograph nor was it present in a 1972 photograph. 

In April 1973, the underground Bell Terminal pipeline was damaged 
during construction of the PEO facility. The pipeline was initially 
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uncovered along the shoreline and there was an insignificant release of 
hydrocarbons at that location. Approximately 300 feel of pipeline was 
unearthed and the pipeline was eventually cut. The location of the cut is 
unknown, but is estimated to be on the PEO sile near the PEO/Bell 
Terminal property line. SIC and PEO subsequently agreed to share the 
cost of constructing another buried pipeline between the dock and the 
Bell Terminal property. Constructed in 1975, this second pipeline 
essentially followed the northern properly line of the property; this pipeline 
is no longer in use. 

In 1973, PEO constructed an office/processing building (which included a 
laboratory), a hydrogen planl, an above ground slorage tank farm for 
edible oil storage, an above ground tank farm for blending, an above 
ground tank farm for bulk chemical storage, a diesel storage tank (at two 
different locations), and a loading facility for trucks and railcars. The t-
shaped dock previously built for Bell Terminal was used for loading and 
unloading edible oil to/from ships. Over time, PEO modified the surface 
facilities by adding new above ground storage tanks and constructed a 
wastewater treatment facilily and maintenance shop. 

PEO constructed a spill containment concrete dike around the diesel 
storage and raw chemical slorage tank farm in between 1981 and 1983. 
In 1986, PEO installed a new sewer line belween the office building and 
the maintenance shop. 

PEO obtained a hazardous waste identification number in 1990. Waste 
streams identified for the site were: ignitable wastes, corrosive wastes, 
spent halogenated solvents and still bottoms, and spent flammable 
organic solvents and still bottoms. 

PEO ceased operations in 1996 and C&T Quincy Foods took over the 
lease in 1997. C&T Quincy Foods used the facility for storage but did not 
conduct edible oil processing. The site has been vacant since 1998. 
When SIC took control of the site, approximately 170 gallons of 
phosphoric acid and 170 gallons of hydrochloric acid were removed from 
two fiberglass above ground tanks and shipped off-site for beneficial 
reuse. Several 5-gallon containers of acetone, a 1-quart container of 
motor oil, and a 1-gallon container of gear oil were present inside 
buildings. 

When SIC took control of the site, the ouifalls and catch basins were 
taken out of service to prevent storm water from leaving the site via the 
outfalls. In 1999, SIC removed the above ground storage tanks and sold 
them for reuse or recycled them. The concrete beneath and around the 
storage tanks was cleaned, excavated, and crushed. The concrete 
sumps that were part of the storm water management system were also 
removed and crushed. The crushed concrete was used as fill material in 
the south tank farm area. 

In 1999, SIC installed new utility lines in the south tank farm and north 
tank farm areas. In 2000, SIC removed the maintenance shop and the 
wastewater treatment facility. The maintenance shop was recycled, 
structural debris were disposed offsiie as solid waste and the scrap melal 
and tanks were recycled. 
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At the conclusion of the tank and concrete removal aciivities, the north 
tank farm was graded so that storm water was retained in this area and 
percolated into the ground. The southern tank farm was also graded to 
retain storm water. 
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SECTION 3 

SITE INVESTIGATIONS 

I 

As described in DEQ's December 19,2000 memorandum, there have 
been a variety of file reviews and site investigations, including: 

• Hansen Engineers, Environmental Site Assessment (Phase I) -
PremierEdible Oils Refinery, dated October 1996 

• AGRA, Phase tt Environmentat Site Assessment, dated November 
I 1996 

' • Bridgewater Group, Focused Site Characterization, dated 
September 1998 

I • Bridgewater Group, Field Obsen/ations and Fite Review - Premier 
Edible Oils, dated May 17, 1999 

• Bridgewater Group, Field Observations of Trenching Activities -
Premier Edible Oils, dated August 25,1999 

• Bridgewater Group, Evaluation of Potential Sources - Premier 
Edible Oils, dated August 30, 2000 

• Bridgewater Group, Additional Evaluation of Northwest Terminal 
Tanks - Premier Edible Oils, date Seplember 13, 2000 

DEQ summarized the available information by geographic area (labeled 
as North Parcel and South Parcel). Their summary is presented below as 

I the basis for the data gaps to be addressed by this Rl. 

j 3.1 North Parcel 
The North Parcel contained the structures located north of the railroad 

I tracks, including the following: 
i 

• boiler erection building, fire brick storage building, and bulk 
storage area (on-ground) used by Oregon Shipbuilding 

! • former boiler erection building used by American Metallic 
Chemicals 

j • office building, process building, wastewater plant, maintenance 
' shop, edible oil tank farms, process chemical (including diesel 

storage) tank farm, and river dock used by Premier Edible Oils 

• river dock and underground pipeline used by Bell Temninal 

The near-surface soils are medium-grained sands to depths of 
approximately 24 feet below ground surface (bgs). Depth-to-groundwater 
likely varies seasonally between 12 and 20 feet bgs. The groundwater 
flow direction is generally to the southwest, based on Bridgewater 
Group's 1998 water level measurements. Deeper groundwater (i.e. -
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i groundwater that is 30 to 40 feet bgs, as identified on the Northwest 
Terminal property) has not been investigated to date in this portion of the 

I site. Storm water runoff from the northern portion of the site was directed 
I to either the City of Portland sewer system or Outfall #1. 

Widespread surface soil sampling occurred in the north parcel in the area 
[ of the process building and the blending ASTs. Edible oil was identified in 
1 the pre-demolition surface soil. Low concentrations of PAHs were 

detected in surface soils, but the source of the PAHs is unknown. 

1 Three north-south trenches were dug perpendicular to the alignment of 
' the fomner Bell Terminal pipeline; all three trenches were in the eastern 

portion of the site and no investigations occurred along the western 
j portion of the pipeline. Bridgewater Group concluded that no major 
i release of petroleum hydrocarbons occurred in the easiern end of the 

pipeline corridor. 

' Trenches were also dug near the former PEO diesel fuel ASTs. Diesel-
range hydrocarbons and PAHs were detected; the PAH concentrations 
were at or below EPA Region 9 Preliminary Remediation Goals (PRGs). 

I Limited sediment sampling was conducted below Outfall #1. Heavy oil 
range hydrocarbons and PAHs were detected in the sediment samples. 

Groundwater investigations in the north parcel have identified the 
presence of gasoline-range hydrocarbons, diesel-range hydrocarbons, 
VOCs associated wilh gasoline and trichloroethene, PAHs, and edible oil 
in shallow groundwater beneath the site. The highest concentrations of 
gasoline-range hydrocarbons and VOCs were detected al MW-5, while 
the highest diesel-range hydrocarbon concentrations were detected at 

I MW-4 (which is located near the Bell Terminal property line). 
I 

i DEQ has asserted, in its December 19, 2000 memorandum, that the 
sources of contamination in both soil and groundwaier have not been 

; confirmed. The sources of groundwater contamination could be from pre-
PEO operafions, PEO operations, the former Bell Terminal pipeline, or 
upgradient sources on the Bell Terminal property, or a combination of all 
of these. The potential migration of the detected contaminants in 
groundwater to the Willamette River has not been evaluated. 

3.2 South Parcel 
I The Soulh Parcel contained the structures located south of the railroad 

tracks, including the following: 

• above ground petroleum storage tanks used by Northwest Oil 
Company 

• warehouse, cable storage, and paint storage used by Oregon 
Shipbuilding 

i • warehouse, concrete pad, blending building (former maintenance 
building), and south tank farm used by Premier Edible Oils 

I 
I 
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The near-surface soils are medium-grained sands to depths of 
approximately 24 feet below ground surface. Depth-to-groundwater likely 
varies seasonally between 12 and 20 feel below ground surface. The 
groundwaier flow direction is generally to the southwest. Deeper 
groundwater has not been investigated to date in this portion of the site. 
Storm water runoff from the southern portion ofthe site was directed to 
either Outfall #2 or Outfall #3. 

Soil sampling in the south parcel has been limited in comparison to the 
north parcel. Surface soil sampling occurred around the concrete pad 
(former storage building) where heavy-oil range hydrocarbons and edible 
oit were delected by Bridgewater Group in 1998 and around the former 
south lank farm where gasoline-range and heavy-oil range hydrocarbons 
were detected. 

Groundwater investigafions in the soulh parcel have ideniified over 1.5 
feet of free phase product at MW-2. Gasoline-range hydrocarbons, 
diesel-range hydrocarbons, VOCs (both gasoline and solvents), and 
PAHs were delected at this locafion. Additionally, edible oil was visibly 
identified, based on the presence of opaque globules, in groundwater 
samples obtained from MW-2. 

DEQ has asserted lhat the sources of contaminafion in both soil and 
groundwater have not been confirmed. The sources of groundwater 
contamination could be from the former Northwest Oil Company tank 
farm, other pre-PEO operafions, PEO operafions, or a combination of 
these. The poiential migration of the detected contaminants in 
groundwater to the Willametle River has nol been determined. 

3.3 Migration and Exposure Pathways of Concern 
Petroleum hydrocarbons, trichloroethene, and edible oii are present in 
shallow groundwater, indicafing that releases to surface soil, because of 
the sandy nature of the unsaturated zone, have likely migrated to 
groundwaier. Residual contamination is also present in surface soil. 
DEQ has idenfified that the migration pathways of most concern are those 
that allow site contaminants to migrate to the Willamette River by direct 
discharge of contaminated storm water or by discharge of contaminaied 
groundwaier. 

DEQ has identified possible exposure pathways for human receptors at 
the site, including but not limited to: inhalation/ingestion of particulates 
from soil; direct contact with contaminated soil, surface water, or 
groundwater; and ingestion of contaminated groundwater. 

The range of possible receptors exposed to contaminated sediments 
depends on the type of haliitat and contamination present along the 
shoreline. 
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3.4 Likely Beneficial Land and Groundwater Uses 
On August 2,1999, SIC provided a compteted land use and groundwaier 
beneficial use quesfionnaire to Time Oil for their beneficial use review at 
Northwest Terminal. SIC, in its response which covered all SIC 
landholdings in the general vicinity, indicated the following: 

• The historic, current, and likely future land use of SICs property is 
induslrial. However, given the redevelopment trends along the 
Portland waterways (such as the redevelopment of the Port's 
Terminal 1 property), the long-term future use of the property will 
depend on market conditions and City of Portland redevelopment 
goals for large waterfront parcels. 

• While there has been no historic or current use of groundwater at 
the PEO site, except for direct discharge to surface water, there 
have been historic and current uses of groundwater at other SIC 
properties in the vicinity of the PEO site. However, given that SIC 
currently uses groundwater at nearby properties, it is possible that 
future tenants or site redevelopment could include low-
consumption industrial, landscaping, and irrigaiion uses. SIC 
indicated that it and its tenants have historically obtained water 
from the City of Portland and plan to continue obtaining water from 
this source in the future. 

3.5 Conceptual Site Model 
The conceptual site model, illustrated in Figure 2, is based on the 
following list of known or potenfial sources, contaminant migration 
pathways, and exposure points: 

• Known or potential sources include:releases of edible oil from the 
North AST Farm, South AST Farm, and concrete storage pad 
(southern end of the site); releases of chlorinated solvents from 
the wastewater treatment planl or underground pipelines in the 
process building or laboratory or any combination of these 
locations; releases of diesel from the former diesel ASTs; releases 
of petroleum hydrocarbons from the former Northwest Terminal 
Tank Farm ASTs in the southern end of the site; releases from the 
former Bell Terminal pipeline at either its western end (where the 
pipeline was originally unearthed) or at the eastern end (where the 
pipeline was cut); releases from the temporary onsite 
management of process wasles such as spent solvents and 
catalysts; and migration from offsiie sources on the NorthwesI 
Terminal or Bell Terminal properties. 

• Known or potential historic contaminant migrafion pathways 
include: migration of surficial contamination (such as petroleum 
hydrocarbons, VOCs, and edible oil) through the stormwater 
system and subsequent releases to the Willamette River via 
Outfalls #1 and #2; migration of surficial contamination via 
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overiand flow and subsequent releases to the Willametle River; 
vertical migration of petroleum hydrocarbons, VOCs, and edible oil 

1 from soil to shallow groundwater; and lateral migrafion (southwest 
I direclion) of shallow groundwater contamination toward Uie 

Willamette River. 

• The potential pathway of vertical migration of contaminants from 
shallow groundwater to the next deepest groundwater zone and 
subsequent lateral migrafion has not been evaluated. 

I • Known or potential current contaminant migration pathways 
' include all of the historic migration pathways except for the 

migrafion of surficial contamination through the stormwater 
I management system. When SIC look control of the properly, all 
i storm drains were closed to eliminate potential releases through 

lhe Outfalls. When SIC completed the lank removal and 
I demolition project, the North Tank farm and South Tank Farm 
i were graded to eliminate runoff (stormwater percolates into the 

ground). 

• Contaminant migration via an air pathway is not considered for 
either historic or current conditions. Belween 1973 and 1999, the 
site, lo a significant degree, was capped with lanks, buildings, 
concrete containment systems, and asphalt. The minimal open 
areas in the North Tank Farm and near the slip were covered with 
gravel, native grasses, and landscaping. Since the tanks were 
removed in 1999 and 2000, the only non-vegetated or non-
graveled area is in the North Tank Farm and the only documented 
post-demolifion contamination in this area has been below 

j groundwater surface. 
I 

' • Potential receptors include onsite workers, terrestrial organisms, 
and aquatic organisms present in the Willamette River. 

j The hydrogeologic model for the site is based on the boring logs from the 
1998 sile characterization work conducted by Bridgewater Group and 
AGRA, the boring log for Weill825 locaied on SICs International 
Temainal (IT) property, and the geologic information developed for the 
Northwest Terminal facility immediately north of the PEO site (Appendix B 
contains representath/e well logs). The geologic conditions al the sile are 
expected to consist of: 

• Brown sand to a depth of 20 to 30 feet Current site data 
confirm the presence of this material lo a depth of 20 feet, while 
Well 1825 indicates the presence of this material lo a depth of 27 
feet. Shallow groundwater first occurs at a depth of 
approximately 15 to 20 feet bgs. 

• The shallow groundwater has an overall flow direction to the 
southwest, but is subject to influences from high river levels 
associated with tides and/or water releases from the Columbia 

j River dams. Shallow groundwater may also be influenced by 
offsite pumping wells. 
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The presence of a significantly thick "low permeability" layer of 
silt to sandy silt at the PEO site is unlikely, given the conclusion 
that this layer pinches out just north of the PEO/Northwest 
Terminal property boundary (as reported in the Second 
Additional Groundwater Investigation, Februrary-April 1999, 
Time Oil Northwest Terminal). However, if present, this layer 
could be encountered at a depth of approximately 20 feet bgs. 
AGRA identified a discontinuous sill layer in several boreholes 
at a depth of approximately 20 feet bgs and Landau Associaies, 
Inc. (Time Oil Northwest Terminal Additional Groundwater 
Investigation, January-February, 1998) inferred the presence of 
a silt layer along the PEO/Time Oil northern border al a deptti of 
17.5 feeL 

Gray sand and silt is anticipated to be present below the brown 
sand and the next groundwater zone may be present at a depth 
of approximately 40 feet bgs, based on its occun'ence on the 
Northwest Terminal property (see Appendix A for example well 
logs from Northwest Tenninal). This groundwater zone could 
extend to a depth of approximately 60 to 65 feet bgs, based on 
the deplh of moniioring wells on the Northwest Terminal 
property. 

The potential for downwards migration of contaminants from the 
shallow to deeper groundwater zones is unknown, but could be 
influenced by pumping from deeper groundwater zones within 
the general vicinity of the site. In absence of pumping-induced 
vertical gradients, the only PEO contaminant that might migrate 
downwards would be free-phase trichloroethene (the free-phase 
edible oil and petroleum hydrocarbons are less dense than 
waler and would float on the waler table). 

Regional groundwater is present at a depth of 130 to 140 feet 
bgs directly south of the PEO sile on the IT property. Regional 
groundwater is present at a deptii of 80 to 100 feet further south 
at lhe Toyota Vehicle Processing facilily at Terminal 4. The 
gravels of the Troutdale Gravel formation are present at 
approximately 160 feet bgs on the property immediately north of 
the Northwest Terminal properly. 

3.6 Data Gaps 

DEQ, in its December 19, 2000 memorandum idenfified the following data 
gaps, given the extent of previous site characterization work and their 
concerns regarding potential migration pathways to the Willamette River: 

• Define the nature, extent, and distribution of site contaminants in 
the North AST Farm by conducfing a screening of soil and 
groundwaier conditions in this area. 

• Define the nature, extent, and distribution of sile contaminants 
along the Former Bell Terminal Pipeline by conducting an 
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investigation of soil and potenlial groundwater impacts to 
determine the impacts of the pipeline release in 1972. 

Define the nature, extent, and distribution of site contaminants in 
the area of the wastewater treatment plant where halogenated 
VOCs have been delected. 

Determine if contaminaied groundwater has migrated, is 
migrating, or will eventually migrate to the Willametle River. 

Determine if contaminated groundwater is migrating onto the site 
from the Time Oil and Bell Terminals. 

Determine the extent of free product in the MW-2 area. 

Evaluate the need for source control measures. 

Evaluate historic releases of contaminants to river sediments via 
the facility outfalls. 

Determine if edible oils present in surface soils migrate with storm 
water runoff and impact surface water quality. Deterniine if facility 
demolition aciivities in 1999 contributed to or changed storm water 
runoff patterns. 

BRIDGEWATER GROUP, (NC 13 

SCHN00196907 



SECTION 4 

Rl SCOPE OF WORK 

The scope of work for the site investigation addresses each of the data 
gaps identified by DEQ in their December 19, 2000 memorandum. A 
variety of soil, shallow groundwater, deep groundwater, NAPL, and 
sediment samples will be obtained to meet DEQ's December 19, 2000 
requirements. The inilial subsurface sampling locations, which are used 
to guide the potential installation of additional sampling poinis, are 
presented in Figure 3 and the initial surface soil sampling locations are 
presented in Figure 4. Decisions regarding additional soil and 
groundwaier sample locations and the installation location and number of 
monitoring wells will be made jointly with DEQ during the sampling 
program. 

Field measurements (such as photoionization detector readings, visual 
observations of petroleum staining and edible oil globules, odor, and 
sheen lesls) on the initial soil and groundwater samples, as well as 
available analytical results, will be used to determine: 

• Where additional soil and groundwater samples will be obtained 
to better define the extent of contamination at each of the 
identified areas. 

• The need for additional deep groundwater samples, based on the 
presence of groundwater contamination at key source areas 
(such as the former diesel storage tank, the waste treatment 
plant, the former NorthwesI Oil Company tank farm, and the Bell 
Terminal tank farm) where conlaminants could vertically migrate 
via density or downward groundwater gradient mechanisms. 

• Where monitoring wells will be installed. The monitoring wells 
will be used to verify the inifial groundwater sampling results, 
define groundwater gradients, provide for long-temn monitoring in 
key locations, define contaminant concentrations along the river 
bank and within targeted source areas, and support aquifer 
tesfing. 

Water level measurements and aquifer testing informalion will be 
obtained to support the evaluation of the potential for contaminant 
migration to the Willamette River and deeper groundwaier zones, and 
support the evaluation of source conlrol measures, if required by DEQ. 

The sampling plan for each identified area of concern is presented below. 

4.1 North AST Farm 
The North AST Farm includes two features of concem: (1) the former 
edible oil storage tanks for both raw and processed oil and the associated 
piping/distribution system; and (2) the former diesel storage tanks. Soil 
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! and groundwaier characterization for these features of concern 
addresses DEQ's requirements for: (1) defining the nature and extent of 

] contaminafion in the North AST Farm; and (2) defining hisioric and 
! current sources of surface soil contamination that could migrate wilh 

storm water to the Willamette River. 

i The tank removal and demolifion activities undertaken by SIC resulted in 
I substantial homogenization of the North AST Farm surface soil. Thus, 

surface soil ( 0 - 6 inch) sampling is not representative of historic 
I conditions in the North AST Farm tiiat may have migrated from this area 
i via lhe stormwater system. Furthermore, the North AST Farm was 

regraded after SICs tank removal and demolition acfivities, resulting in 
j the North AST Farm being topographically lower than the surrounding 
j areas. Hence, there is no stormwater runoff or overland flow from this 

area and stormwater either evaporates or infiltrates into the soil. Because 
I there is no complete migration pathway currently from this area via the 
I stonnwater system or overiand flow, there is no reason to evaluate 

current condiiions. 

The focus for soil characterization within the North AST Farm will be to 
support the source identification and groundwater characterization effort. 
In particular, the results from the hand-auger sampling will be used to 
locate residual subsurface contamination and, if this contamination is 
present, determine if deeper soil borings are required at a given location 
to evaluate the extent of edible oil or petroleum hydrocarbon migration to 
shallow groundwater. 

4.1.1 Edible Oil Storage Tanks 

\ The nature and extent of contamination in the edible oil tank portion of the 
North AST Farm will be evaluated using near-surface soil samples, 
trenches and borings drilled with a Geoprobe™ drill rig (direct-push 

I technology) to augment the previous trenching and near-surface (0 to 2 
I feet bgs) soil sampling conducted by Bridgewater Group. 

As illustrated in Figure 3, two trenches (North Tank Farm 1 and 2) will be 
constructed in the localion of former edible oil storage tanks to visually 
assess the presence of residual edible oil in near-surface soils. The 
trenches will be approximately 50 to 80 feel long and 6 to 8 feet deep 

j (depth depends on the sidewall integrity of the sandy soil). 

In each trench, two discrete soil samples will be obtained from any near-
surface discolored zone that is laterally consistent across the trench and 
two discrete soil samples will be collected from the trench bottom. 

As illustrated in Figure 4, eighteen soil samples, obtained with a hand 
auger at nine localions from 0 to 2 feet bgs and 2 to 4 feet bgs, will be 
obtained within the North Tank Farm to evaluate the overall presence of 
post-demolition, near-surface heavy oil range hydrocart>ons (edible oil 
and lubricating oil associated wilh the pumps) and PAHs in soils and 

I evaluate the presence of contaminants that could migrate to groundwater. 
The soil samples will be obtained from locations that have not been 
previously sampled or to obtain additional information in localions that 
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had elevated heavy oil contamination at a deplh of 2 feet bgs. Samples 
will not be located beneath the former tanks because there were no 
visible signs of releases beneath the tanks during the tank 
removal/demolition activities except for the southwestern area of the 
North AST Farm (when the concrete containment system was removed 
from this area, an edible oil scum was present on ttie water that flowed 
inlo this area). 

As illustrated in Figure 3, three shallow borings will be drilled with a 
Geoprobe™ drill rig in the edible oil tank porfion of the North Tank Farm 
area (one boring in northem end, one in the west-central portion, and one 
in the southwest portion). Both soil and groundwater samples will be 
obtained at each location. Discrete soil samples will be otitained for 
analysis from discolored areas or zones with elevated photoionization 
detector (PID) readings. Soil material will be continuously collected from 
the surface to the bottom of the boring. The target depth for the shallow 
borings is 20 feet, based on lhe conceptual site model described in 
Section 3.5. 

Depending on field observations of groundwater quality, a monitoring weli 
may be installed in the edible oil tank farm portion of the North Tank 
Farm. The decision to install a monitoring well will be based on visual 
observations for the presence of floating edible oil globules and odors, 
combined with the visual observations from the trenches and near-
surface soil samples. 

The anaiytical requirements for the soil and groundwater samples are 
listed below (the analytical methods are presented in Appendix A, Section 
A4): 

1 Media 

Trencti - Soil 

Near-Surface Soil 

Geoprobe- Soil 

Geoprol)e -
Groundwater 

Wel l -
Groundwater 

Number of 
Samples 

8 

18 

9 

3 

(1) 

Edible Oil 
(as heavy 

oil) 

X 

X 

X 

X 

X 

TPH 

X[Dx] 

X[Dx) 

X[Dx] 

X[Dx] 

VOCs PAHs 

(X) 

(X) 

(X) 

(X) 

other 

Note: parentheses Indicate the totat samples if additbnal samples taken based on in-field 
decisions; PAHs will be analyzed for in selected samples if TPH-Dx is detected. 

4.1.2 Diesel Storage Tanks 

The nature and extent of diesel-range and heavy oil-range hydrocarbon 
contamination in the diesel slorage tank portion of the North AST Farm 
will be evaluated using trenches and borings. 

As illustrated in Figure 3, one french (North Tank Farm 3) will be 
constructed in the North Tank Farm area to visually assess the presence 
of residual petroleum hydrocarbons in near-surface soils. This Irench is 
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located north of the previously dug trench and will be approximately 30 to 
50 feet long and 8 feet deep (depth depends on the sidewall integrity of 
the sandy soil). The trench will be locaied nortii of the two former diesel 
storage tanks. 

Four discrete soil samples will be obtained from trench North Tank Farm 
3. Two discrete soil samples will be from any near-surface discolored 
zone that is laterally consistent across the trench, and the other two 
discrete soil samples will be from the trench bottom. 

As illustrated in Figure 3. two shallow borings and one deep boring will be 
drilled with a Geoprobe "̂̂  drill rig in this portion of the North Tank Farm 
area; the deep boring is proposed to determine both the presence of deep 
groundwaier and the presence of contamination in that zone. Both soil 
and groundwater samples will be obtained at each shallow boring 
location; a groundwater sample will be collected from the deep boring. 
Discrete soil samples will be obtained for analysis from discolored areas 
or zones with elevated PID readings. Soil material will be continuously 
collected in the shallow borings from the surface to the botlom of the 
boring. In the deep boring, soil material will be continuously collected 
below the shallow groundwater zone lo the botlom of the deep boring lo 
determine if dissolved petroleum hydrocarbons have migrated 
downwards. The target depth for the shallow borings is 20 feet and the 
target depth for the deep boring is 40 feet (based on the conceptual site 
model described in Section 3.5). 

Depending on field observations of groundwater quality, one additional 
shallow boring could be drilled with a Geoprobe "̂̂  drill rig to determine lhe 
extent of contamination in this portion of the North Tank Farm. 
Furthemiore, a monitoring well will be installed in the diesel tank area of 
lhe North Tank Farm because of previous surface soil and groundwater 
detections of petroleum hydrocarbons (the exact location will depend on 
field observations of groundwater quality). 

The analytical requirements for the soil and groundwater samples are 
listed below (the analytical methods are presented in Appendix A, Section 
A4): 

Media 

Trench - Soil 

Geoprobe- Soil 

Geoprobe -
Groundwater 

W e l l -
Groundwater 

Number 
of 

Samples 

4 

13(16) 

3(4) 

1 

Edible 
Oil (as 
heavy 

oii) 

X 

X 

TPH 
(as Dx, 

Gx) 

X 

X 

X 

X 

VOCs 

(X) 

(X) 

X 

X 

PAHs 

(X) 

(X) 

(X) 

X 

other 

natural 
attenuation 
parameters 

Note: parentheses indicate: the total samples if additional samples taken based on in-field 
decisions; PAHs and VOCs will be analyzed for in selected samples if TPH-Dx and TPH-
Gx are defected. Natural attenuation parameters may Include dissolved oxygen, cartion 
dtoxide, iron and manganese, ferrous iron, anions, alkalinity, ph, Eh, nitrogen and 
phosphorus compounds, and total organic cartion. 
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4.2 Former Bell Terminal Pipeline 
The former Bell Temiinai pipeline bisected the North AST Farm from west 
lo east and was buried approximately 3 to 4 feet bgs. The pipeline was 
initially encountered along the shoreline in 1973 and approximately 300 
feel ofthe pipeline were subsequently removed. Based on previous 
trenching observations by Bridgewater Group during 2000 within the 
North AST area, the pipe is no longer present on the PEO property. 
However, it is likely lhat part of the pipeline is still present on the Beli 
Terminal property. 

The nature and extent of petroleum hydrocarbon contaminafion along the 
former Bell Terminal pipeline will be evaluated using trenches. The 
results from previous trenching observations, sampling, and analyses will 
supplement this investigation. 

As illustrated in Figure 3, tNO trenches (Pipeline 1 and 2) will be 
constmcted along the shoreline and wesiem roadway to evaluate the 
presence of residual hydrocarbons where the pipeline was initially 
encountered in 1973. As illustrated in Figure 3, one trench (Pipeline 3) 
will be constructed on the Bell Terminal property, assuming site access is 
obtained, to evaluate the presence, of residual hydrocarbons where the 
pipeline may have been cut and sealed in 1973. The trenches will be 
approximately 30 to 50 feet long placed perpendicular to the pipeline 
alignment and 6 to 8 feet deep (deplh depends on the sidewall integrity of 
the sandy soil). 

In each trench, four discrete soil samples will be obtained. Two discrete 
soil samples will be from any near-surface discolored zone lhat is laterally 
consislent across the trench. The other two discrete soil samples will be 
collected from the bottom of the Irench. 

If substantial contaminant migration below the pipeline depth is observed 
in any trench (i.e. contamination extends to the bottom of the trench), a 
shallow boring will be drilled with a Geoprobe™ drill rig at this location to 
obtain soil and shallow groundwaier samples. Discrete soil samples will 
be obtained for analysis from discolored areas or zones with elevated PID 
readings. Soi! material will be continuously collected from the surface to 
the bottom of the boring. The larget depth for the shallow boring is 20 
feet (based on the conceptual site model presented in Seciion 3.5). 
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The analytical requirements for the soil and groundwater samples are 
lisied below (analytical methods are presented in Appendix A, Section 
A4): 

1 Media 

Trench - Soil 

Geoprobe-
Soil 

Geoprobe -
Groundwater 

1 

Number 
of 

Samples 

6 

(12) 

(3) 

Edible Oil 
(as heavy 

oil) 

X 

X 

TPH 
(as Dx, 

Gx) 

X 

X 

X 

VOCs 

(X) 

{X) 

X 

PAHs 

(X) 

(X) 

(X) 

other 

TOC (2) 

TOC 

Note: parentheses indicate: the total samples if additional samples taken based on in-f eld 
decisions; PAHs and VOCs will be analyzed for In selected soil samples if TPH-Dx and 
TPH-Gx are detected. 

4.3 Groundwater Migration from Northwest 
Terminal and Bell Terminal 

The nature and extent of petroleum hydrocarbon contamination lhat is 
potentially migrating onto the Premier Edible Oils site from both the 
Northwest Terminal and Bell Terminal wll be evaluated using borings 
drilled with a Geoprot»e^" drill rig and moniioring welts. There is 
petroleum hydrocarbon (diesel) and pentachlorophenol contamination 
present in a deep monitoring well (LW-4D) and pentachlorophenol 
contamination present in a shallow moniioring well (LW-4S) that are 
located approximately 150 feet north of the PEO/Northwest Terminal 
property boundary. The lateral extent of detected hydrocarbon 
contamination along the Northwest Terminal property line is unknown; low 
levels of gasoline-range hydrocarbons were detected at Bridgewater 
Group sample location GW-18. Pentachlorophenol has not been 
detected in Bridgewater Group or AGRA groundwater samples taken near 
the northern property line. 

As illustrated in Figure 3, two shallow and two deep monitoring wells will 
be installed along the Premier Edible Oils northem property line. The 
locations for the monitoring wells and borings are based on Remedial 
Investigation information from Northwest Terminal, focusing on potential 
contaminant migration in a south - southwesterly flow direction from well 
location LW-4D/LW-4S on the Northwest Temninal site. Once the wells 
are developed and stabilized, groundwater samples will be obtained from 
each well. 

The lateral extent of contamination present along the Bell Terminal 
property line extends from Bridgewater Group sample location GW-47 
(near the north end of the one-story building) lo GW-5/MW-3 (near the 
railroad tracks). As illustrated in Figure 3, two shallow borings and one 
deep boring will be drilled wilh a Geoprobe™drill rig along the concreie 
wall on the western side of the Bell Temiinai property, assuming tiiat SIC 
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is provided access by Time Oil. The localions for the borings are based 
on the localion of the former Bell Terminal pipeline and the known 
presence of petroleum hydrocarbons along the eastern Premier Edible 
Oils property line. 

Depending on field observations of groundwater quality (elevated PID 
readings in the smear zone and visual observations of contaminated 
groundwater), additional shallow borings may be drilled with a 
Geoprobe™ drill rig to determine the extent of groundwater contamination 
along the Bell Terminal concrete wall and towards the property boundary 
(see Figure 3; for planning purposes, up to four shallow borings may be 
drilled). 

Discrete soil saniples will be obtained from two shallow borings drilled 
wilh a Geoprobe drill rig on Bell Terminal to evaluate possible residual 
contamination associated wilh surface releases. Discrete soil samples 
wlll be obtained for analysis from discolored areas or zones with elevated 
PID readings. Soil material will be continuously collected from the 
surface to the bottom of the boring. In the deep boring, soil material will 
be continuously collected below the shallow groundwater zone to the 
bottom of the boring. The target depth for the shallow borings is 20 feet 
and the target depth for the deep borings is 40 feet (based on the 
conceptual site model presented in Section 3.5). 

The analytical requirements for the soil and groundwaier samples are 
lisied below (analytical methods are presenled in Appendix A, Section 
A4): 

Media 

Geoprobe -
Soil 

Geoprobe -
Groundwater 

Well -
Groundwater 

Number 
of 

Samples 

8(20) 

3(7) 

4 

Edible Oil 
(as heavy 

oii) 

TPH 
(as Dx, 

Gx) 

X 

X 

X 

VOCs 

(X) 

(X) 

(X) 

PAHs 

(X) 

(X) 

X 

other 

Note: parentheses indicate: the total samples if additional sampies taken based on Irvfield 
decisions; PAHs and VOCs will be analyzed for in selected soil or geoprobe groundwater 
samples if TPH-Dx and TPH-Gx are detected. 

4.4 Wastewater Treatment Plant 
The nature and extent of VOC contamination around the former 
wastewater trealment plant and maintenance room will be evaluated 
using borings drilled by a Geoprobe^"^ drill rig and monitoring wells. Prior 
groundwaier investigations, both by AGRA and Bridgewater Group, 
indicate the presence of chlorinated organic compounds at locations GP-
D (south of the process building), GP-L (parking lot by south tank farm), 
GW-6 (adjacent to wastewater Ireatment plant), and MW-2 (near 
warehouse). Edible oil and petroleum hydrocarbons may also be present 
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in this portion of the site, based on visual observations and analytical data 
from MW-3/GW-5, GP-G, and GP-F. 

As illustrated in Figure 3, one shallow boring will be drilled with a 
Geoprobe™ drill rig at the wastewater trealment plant (the plant's 
foundation has been removed) and one deep boring will be drilled 
adjacent to GW-6 (the location where TCE was detected in soil and 
shallow groundwater) to determine if dissolved TCE has migrated 
downwards. In addition, one shallow boring will be drilled downgradient of 
GW-6. Depending on field measurements and analytical results, 
additional shallow and deep borings may be drilled to determine the 
extent (both lateral and vertical) of chlorinated organic compound 
contamination (not included on Figure 3). 

Two shallow borings will be drilled with a Geoprobe^"^ drill rig inside the 
process building near the drain system sumps. One potenlial source area 
not previously evaluated is the sump and pipeline network within the 
building interior, particulariy near the laboratory. 

Groundwater samples will be obtained at each boring location. Soil 
samples will be obtained at each boring location to evaluate potential 
residual contamination around source areas. Discrete soil samples will be 
obtained for analysis from discolored areas or zones with elevated PID 
readings. Soil material will be continuously collected from the surface to 
the bottom of the shallow boring. In the deep boring, soil material will be 
continuously collected below the shallow groundwaier zone lo the botlom 
of the boring. The target depth for the shallow borings is 20 feet and the 
larget depth for the deep borings is 40 feet (based on the conceptual site 
model presented in Secfion 3.5). 

A monitoring well will be installed either in the source area, if located, or 
downgradient of GW-6 (at a minimum, one shallow well will be installed; a 
deep well may also be installed). Once the well is developed and 
stabilized, groundwater samples will be obtained. 

The analytical requirements for the soil and groundwater samples are 
listed below (analytical methods are presenled in Appendix A, Seciion 
A4): 

1 Media 

1 Geoprobe -
Soil 

1 Geoprobe -
Groundwater 

Well -
Groundwater 

Number 
of 

Samples 

16 

5(9) 

. 1(2) 

Edible Oil 
(as heavy 

oil) 

X 

X 

TPH 
(as Dx, 

Gx) 

X 

X 

VOCs 

X 

X 

X 

PAHs 

(X) 

(X) 

other 

TOC (3) 

natural 
attenuation 
parameters 
Ni 

Note: parentheses indicate: the total samples if additional samples taken based on in-field 
decisions; PAHs will be analyzed in selected samples if TPH-Dx is detected. 
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4.5 Groundwater Migration Pathway to Willamette 
River 

Existing water level infonnation indicates that the general groundwater 
flow direction is towards the southwest (towards the Willamette River and 
lhe slip). No direct measurements of contamination in groundwater along 
the river bank have been obtained to date. Wells will be installed to 
determine contaminant concentrations and presence of NAPL along the 
bank of the Willamette River. Additionally, the potenfial for contamination 
present in shallow and deep groundwater to eventually migrate to the 
Willametle River will be evaluated using borings, groundwater analytical 
data from wells, water level measurements, aquifer test, and possibly 
using fate and transport modeling. The scope of work to evaluate this 
migration pathway is divided into chemical analyses and physical 
analyses. 

4.51 Chemical Analyses 

As illustrated in Figure 3, six shallow borings will be installed with a 
Geoprobe™ drill rig at locations along the Willamette River and slip. 
Groundwater samples will be obtained using the Geoprobe™ at all 
locations. Soil samples will be obtained al one tocation, which along the 
projected alignment of the dock associated with the former Northwest Oil 
Company tank farm. Discrete soil samples vwll be obtained for analysis 
from discolored areas or zones with elevaled PID readings. Soil material 
will be continuously collected from the surface to the bottom of the 
shallow boring. The target depth for the shallow borings is 20 feet (based 
on the conceptual site model presented in Section 3.5). 

Depending on field observations of groundwater quality (such as elevated 
PID readings in the smear zone or the presence of free product), hwo 
additional shallow borings and one deep boring could be drilled with a 
Geoprobe™ drill rig to detennine the extent of contamination along the 
river bank and slip (see Figure 3). In the deep boring, soil material will be 
continuously collected below the shallow groundwater zone to the bottom 
of the boring to determine If dissolved petroleum hydrocarbons have 
migrate vertically downwards (larget depth of 40 feet bgs). Discrete soil 
samples will be obtained for analysis from discolored areas or zones with 
elevated PID readings. 

Monitoring wells will be installed at a minimum of two locations along the 
river bank, wilh locations based on the field observations and Geoprobe™ 
analytical data. Depending on the presence of contaminated deep 
groundwater, a shallow and deep monitoring well will be installed at one 
location to provide nested wells, allowing for an assessment of vertical 
gradients at lhat location. A total of three deep monitoring well will be 
installed across the property to assess the groundwater flow direction in 
the deeper groundwater zone. Once the wells are developed and 
stabilized, groundwater samples will be obtained from each well. 
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The analytical requirements for the soil and groundwater samples are 
listed below (analytical methods are presented in Appendix A, Section 
A4): 

1 Media 

Geoprobe -
Soil 

Geoprobe -
Groundwater 

Well -
Groundwater 

Number 
of 

Samples 

4 

6(8) 

2(4) 

Edible Oil 
(as heavy 

oil) 

X 

X 

TPH 
(as Dx, 

Gx) 

X 

X 

X 

VOCs 

(X) 

X 

X 

PAHs 

(X) 

(X) 

X 

Other 

TOC (3) 

natural 
attenuation 
parameters 
Ni 

Note: parentheses indicate: the total samples if additional samples taken based on in-field 
decisions; VOCs and PAHs will be analyzed in selected samples if TPH-Gx and TPH-Dx 
are detected. 

4.5.2 Piiysical Analyses 

A gauge will be installed along the dock to provide data on fhe Willamette 
River elevation when water levels are being measured onsite. Water 
level measurements in both the shaltow and deep groundwater wells will 
be obtained every two weeks during May, June, and July 2001. 
Additional water level measurements will be obtained monthly from 
August 2001 Ihrough March 2002. 

Aquifer characteristics (transmissivity [T], hydraulic conductivity [k], 
storage coefficient [S] and anisotrophy, and potentially leakage [v] if an 
aquitard is discovered), in both the shallow groundwater zone and deep 
groundwater zone (if contamination is present) wili be evaluated using 
short-duration pumping tesls. At least two locations on the sile will be 
selected for the installation of wells designed specifically for pumping 
tests. Water level measuremenls will be collected continuously on 
adjacent, non-pumping wells. Additional details on the pumping test 
protocol are provided in the SAP (see Appendix A). 

The soil types encountered In subsurface explorations will be classified 
according to the USCS soil system and boring logs prepared. 

4.6 Southern Area Free Product 
The extent of petroleum hydrocarbons, VOCs, and edible oil in the 
southem portion of the site will be evaluated using borings and 
groundwater wells. Existing groundwater sampling information from MW-
2 indicaies that three types of contamination (petroleum hydrocarbons, 
solvents, and edible oil) are present in the southem end of the site. 
Furthermore, historical photographs document the presence of the former 
Northwest Terminal AST Farm in the southern end of the site from 1941 
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until 1943. The Northwest Tenninal AST Farm likely was located 
adjacent to and beneath the western portions of both the warehouse and 
concrete pad. 

As illustrated in Figure 3, four shallow borings and one deep boring will be 
installed with a Geoprobê "*̂  drill rig within the general area of the former 
Northwest Terminal AST Farm. Depending on field observations of 
petroleum hydrocarbon globules or floafing product, an additional three 
shallow borings and one deep boring may be drilled to determine the 
northern and eastern extent of contaminafion and the vertical extent of 
contamination in this potential source area (the westem and southern 
extent of contamination will be determined by borings drilled along the 
river bank, as described in Section 4.5.1). 

Free product samples will t»e obtained from MW-2; if sufficient free 
product is recoverable at MW-4 and MW-5, samples will be collected. 
Once monitoring wells are installed along the shoreline (per Section 
4.5.1) and in the area of the former Northwest Oil Company AST farm, 
these wells will be checked periodically to ascertain if free product is 
flowing into these wells. If present at recoverable amounts, samples will 
be collected from these wells. Free product will analyzed for TPH-Gx, 
TPH-Dx, VOCs, PAHs, PCBs, metals, and edible oil as described in 
Appendix A, Section A4.2. 

Groundwaier samples will be obtained at all Geoprobe™ boring locations. 
Soil material will be confinuously collected in shallow borings from the 
surface to the bottom of the boring. Soil samples will be obtained for 
analysis at each shallow boring locafion to evaluate potenfial residual 
contamination in unsaturated and saturated soils within the former tank 
farm. Discrete soil samples will be obtained for analysis from discolored 
areas or zones with elevated PID readings. In the deep boring, soil will 
be continuously collected from below the shallow groundwater zone to the 
bottom of the boring to detennine if dissolved petroleum hydrocarbons 
have migrated vertically downwards. The target depth for the shallow 
borings is 20 feet and the target depth for the deep tarings is 40 feet 
(based on the conceptual site model presented in Section 3.5). 

Based on field observations (elevated PID readings in the smear zone, 
visual observations of petroleum hydrocarbon globules or floating 
product), monitoring wells will be installed at locations to be determined 
with DEQ. Once the wells are developed and stabilized, groundwater 
samples will be obtained from each well. 
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The free product samples will be analyzed for TPH-Dx, TPH-Gx, PAHs, 
PCBs, metals, VOCs, and edible oil. The analytical requirements for the 
soil and groundwater samples are listed below (the analytical methods 
are presented in Appendix A, Seciion A4): 

1 Media 

Geoprobe -
Soil 

Geoprobe -
Groundwater 

Well -
Groundwater 

Number 
of 
Samples 

12 

5(11) 

(2) 

Edible 
Oil 
(as heavy 
oil) 

X 

X 

X 

TPH (as 
Dx.Gx) 

X 

X 

X 

VOCs 

X 

X 

X 

—— 

PAHs 

(X) 

(X) 

X 

Other 1 

TOC (3) 

natural 
attenuation 
parameters 
Ni 

Note: parentheses indicate the total samples if addifional samples taken based on in-field 
decisions; PAHs will be analyzed if TPH-Dx is detected in a sample 

4.7 Historic Releases from Storm Water Outfalls 
As illustrated in Figure 3, hvo outfalls (Outfalls 1 and 2) are located along 
the Willamette River bank and one outfall is located within the slip. The 
two outfalls along the Willamette River are solely associated wilh the PEO 
site and can be easily accessed from the bank. During typical river level 
conditions, the sedimenls benealh these outfalls can be sampled from the 
shoreline. 

Shallow (0 to 30 cm) and deep (30 to 90 cm) sediment samples will be 
obtained using hand-augers at two localions below the end of each 
outfall. 

The analytical requirements for the sediment samples are listed below 
(the analytical methods are presented in Appendix A, Section A4): 

j Media 

1 Sediment 

Number 
of 

Samples 

8 

Edible OII 
(as heavy 

oil) 

X 

TPH 
(as Dx, 

Gx) 

X 

VOCs 

X(30-
90cm) 

PAHs 

X 

Other 

TOC, Ni 

4.8 Edible Oil Migration Pathway to Willamette 
River 

Based on the scope of work for other aspects of the site, no additional 
investigations are necessary to evaluate this potential migration pathway. 
Historic releases of edible oil lo groundwater will be evaluated as 
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described in Sections 4.1 and 4.5, while historic releases of edible oil via 
slorm water will be evaluated as described in Section 4.7. 

4.9 Effects of Demolition Activities 
When SIC took control of the site, the drains were closed to eliminate 
offsite migration of surficial contamination. The 1999 and 2000 site 

I demolition activities focused on the North AST Farm, \ruck loading area, 
I wastewater Ireatment plant, the adjacent maintenance room, and the 

South AST Farm/Blend Building area. The current surface topography 
will be documented by surveying the current surface contours at the site, 

I plus the elevations of the storm water drains. The survey will also include 
sampling locations on the Bell Terminal properly and the locations of key 

I monitoring wells on the Northwest Terminal property. 
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I -
I SECTION 5 

EVALUATION OF SOURCE CONTROL 

ACTIONS 

The free product present at MW-2 is located approximately 50 feet from 
the bank of the Willamette River. DEQ has identified past, current, and 
future migrafion of contaminated groundwater to the Willamette River as 
the primary migration pathway of concern for this site. 

If free product is present in wells along the river bank, SIC will consult 
with DEQ regarding the implementation of a focused interim action 
feasibility sludy to identify and evaluate potential source control 
measures. A separate work pian will be submitied to DEQ for the 
focused interim aclion feasibility study, including any additional testing 
required to evaluate and compare interim action alternatives. 

If free product is not present in wells along the river bank, SIC will have 
sufficient information at the conclusion of this remedial investigaiion to 
evaluate the need for interim remedial actions to control offsite migration 
of dissolved confamination to lhe river. As part of these tasks described 
in Seciion 4, SIC will perform the following: 

• install borings and monitoring wells along the river bank to obtain 
direct information on the likelihood that dissolved contamination 
has been or is currently migrating to the river. 

• conduct water level measurements lo determine long-term 
horizontal and vertical groundwaier gradients. 

• conduct a short-term aquifer test to determine aquifer 
characteristics that affect fate and transport of contaminants. 

• obtain chemical analyses regarding contaminant concentrations, 
parameters that indicate ongoing natural attenuation and 
biodegradation, and parameters that influence retardation of 
contaminant transport. 

SIC will compare ils dissolved groundwater concentrations measured 
along the river bank, as well as any projections of future contaminant 
concentrations expected to migrate to the bank, against DEQ screening 
criteria to determine the need for an evaluation of interim source control 
measures. If DEQ determines lhat interim source control measures are 
required for dissolved groundwater contamination, a separate work plan 
will be submitted to DEQ for this interim source control study. 
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I SECTION 6 

RISK ASSESSMENT 

This section describes the general scope and approach for the human 
and ecological risk assessments for the Site. The risk assessments will 
be conducted in accordance with OAR 340-122-084, DEQ guidance, 
EPA's "Risk Assessment for Superfund - Human Health Evaluation 
Manual Part A," and the Portland Harbor Sediment Management. 

The human health and ecological risk assessments will start with problem 
formulation. Problem formulation involves the generation and evaluation 
of testable problem statements (i.e., "risk hypotheses") about why 
adverse effects in humans and the environment have occurred or may 
occur from human activities. 

6.1 Evaluation of Beneficial Uses 
SIC will update ils beneficial groundwater and land use information during 
the course of the remedial investigation project. Groundwater well 
information already obtained by Northwest Terminal/Time Oil will be 
supplemented by information gathered from the Oregon Water Resource 
Department (WRD). Given that groundwater flow from the PEO sile is lo 
the Willamette River, WRD's website infonnation will be used as the basis 
for the well and water rights survey; no door-to-door surveys will be 
conducted. 

Land use information will be developed using SICs internal information 
on zoning, tenants, leasing trends, and Portland redevelopment frends. 

6.2 Human Health Risk Assessment 
The proposed human health risk assessment will quantitatively evaluate 
the complete exposure pathways identified in Section 3. A detenministic 
human health risk assessment will be performed for both existing and 
reasonably likely future exposure scenarios. 

In accordance with EPA and DEQ guidance, lhe human health risk 
assessment will consist of the following four tasks: exposure assessment, 
toxicity assessment, risk characterization and uncertainty analysis. In the 
exposure assessment, reasonably likely current and future land uses will 
be included in the conceptual site model. Exposure point concentrations 
and exposure factors that reflect site-specific conditions will be estimated 
for each complete exposure pathway. 

Appropriate toxicity crileria will be selected in the toxicity assessment task 
lo quantify carcinogenic and non-carcinogenic risks associated with 
chemicals of potenfial concern. 
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i The results of the exposure assessment and toxicity assessment will be 
combined in the risk characterization task to obtain quantilalive estimates 
of poiential cancer and non-cancer risks. 

' An uncertainty analysis will be performed to determine how different 
sources of uncertainty affect the risk characterization results. 

6.2.1 Exposure Assessment 

i The objectives of the exposure assessment task are to: 
! 

• Develop appropriate exposure units considering the nature, 
extent, and distribuiion of contamination and the reasonably 

! likely future land and water uses in the locality of the facilily 

• Identify contaminants of potential concem for each media of 
j concern 

' • Develop exposure scenarios based on current and reasonably 
likely land uses, site features, and poiential receptors 

• Identify appropriate exposure factors for all complete exposure 
pathways 

SICs undertanding of curreni and likely future land and groundwater use, 
local geology, hydrogeology and hydrology, contaminani sources, and 
conlaminant fate and transport will be updated throughout each phase of 
the Rl. It will ultimately provide the framework for identifying complete 
exposure pathways. For an exposure pathway to be complete, there 
must be an identified source of a chemicai or chemicals of poiential 
concern, a release and a transport mechanism from the source, and a 
receptor or receptors who can come into contact with the contaminants of 
poiential concern (COPCs). 

Exposure point concentrations will be developed for each environmental 
I media Uiat a receptor or receptors may contact during the exposure 

period. Exposure point concentrations will t>e derived based on sile 
sampling results or through the use of fate and transport modeling. When 
basing exposure point concentrations on site sampiing data, one-half the 
detection limit will be used for analytical results wtiere the chemical 

I concentration is reported as "nol detected." 

: DEQ guidance requires that exposure point concentrations be developed 
for each COPC in each media at the point of potenlial contact by a 

j specified receptor. The 90 percent upper confidence limit (UCt.) on the 
I arithmetic mean of lhe environmental concentrations for a COPC will be 

used to develop an exposure point concentrations. In cases where it can 
be demonstrated lhat the environmental concentrations for a particular 
COPC are not normally distributed, the environmental concentrations will 
be transformed to log normal values before calculating the 90 percent 
UCL. If the 90 percent UCL exceeds the maximum concentration 
detected in an environmental medium, the maximum concentration will be 
used. 
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I Central tendency estimates (CTE) and reasonable maximum estimates 
(RME) of exposure will be made using standard, default exposure factors 

I in EPA and DEQ guidance. 

6.2.2 Toxicity Assessment 

Standard human health risk assessment toxicity databases will be used to 
derive health-based toxicity crileria. Sources of toxicity crileria will 

1 include: 
1 

.' • EPA's Integrated Risk Information System (IRIS) 

I • EPA's Heallh Effects Assessment Summary Table (HEAST) 

I • EPA-NCEA Superfund Health Risk Technical Support Center 

I • ASTDR minimal risk levels (MRLs) 
j Toxicity assessments will be performed for two classes of chemicals: 

carcinogens and non-carcinogens. Reference doses (RfDs) will be used 
lo quantify the toxicity of non-carcinogens. Cancer slope factors will be 
used to quantify the toxicily of carcinogens. 

6.2.3 Risk Characterization 

Risk characterization combines the exposure assessment and toxicily 
assessment results to obtain a quantitative estimate of human health risk. 

I A hazard index (HI) approach will be used lo quantify the risk for non-
' carcinogens. The calculation of a hazard index involves the calculation of 

a hazard quotient (HQ) for each chemical of potential concern and then 
summing the chemical-specific HQ's to obtain a HI. The HQ for a 
particular chemical will be computed as follows: 

Hazard Quotient = l/RflD 
I 

I where: 

I = Chemical intake in mg/kg-day 

RfD = Reference dose in mg/kg-day 

The acceptable risk threshold for a non-carcinogen is HQ or HI less than 
I 1.0. 
I 

The excess lifetime cancer risk for carcinogenic chemicals will be 
computed as follows: 

! Risk = lxSF 

where: 

I = Chemical intake in mg/kg-day 

SF = Cancer slope factor in (mg/kg-day)"^ 
The calculated cancer risks for each chemical will be added together for a 
given exposure pathway to obtain an estimate of the total cancer risk for 
tiiat exposure pathway. The overall cancer risk will be computed by 
adding the individual exposure pathway cancer risks. 
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The acceptable risk thresholds for carcinogens are less than 1x10"® 
excess lifetime cancer risk for individual carcinogens and less than 1 x 10' 
^ excess lifetime cancer risk for mulfiple carcinogens. 

6.2.4 Uncertainty Analysis 

Uncertainty is inherent in any human health risk assessmenL General 
sources of uncertainly include: the collection and laboratory analysis of 
environmental samples, exposure factors and scenarios, toxicity criteria, 
and risk characterization. Each of these sources of uncertainty will be 
evaluated on a qualitative basis. The general magnitude of the impact of 
each source of uncertainty will be included in lhe human health risk 
assessment, along with a general assessment of whether each source of 
uncertainty contributes to an over- or under-estimate of the risk. The 
uncertainty analysis will put the quanfitative risk estimates in context. 

6.3 Ecological Risk Assessment 
The proposed ecological health risk assessment will quantitatively 
evaluate the completed terrestrial exposure pathways identified during the 
site investigation. A deterministic ecological health risk assessment will 
be performed for both exisfing and reasonably likely future exposure 
scenarios. 

The terrestrial portion of the ecologicai risk assessment will use a tiered 
approach, starting with the completion of a Level I Scoping Assessment 
performed in accordance with DEQ's "Guidance for Ecological Risk 
Assessment," dated April, 1998. A preliminary determination of the 
locality of the facility with respect to tenrestrial receptors and of the 
presence or absence of terrestrial threatened or endangered species will 
be made as part of the Level I Scoping Assessment The results of the 
Level I assessment will be used to determine the need, if any, for a Level 
II assessment. Prior lo initiating a Level II assessment for terrestrial 
receptors, the proposed approach to assessing terresti-ial ecological risks 
will be described in a risk assessment work plan that will be submitted to 
DEQ for review and approval. 
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SECTION 7 

FEASIBILITY STUDY 

I The purpose of an FS is to develop and evaluate a range of remedial 
' alternatives for a site. Typically, this range includes a no acfion 

alternative that evaluates baseline conditions; an altemative utilizing 
engineering and institutional controls; a treatment-based alternative; an 
alternative utilizing excavation and offsite disposal; and one or more 
alternative(s) utilizing any combinafion of the preceding alternatives. 

In accordance with DEQ's "Final, Guidance for Conducfing Feasibility 
Studies," dated July 1,1998, for each remedial action, the FS must 
evaluate; 

! • The protectiveness of the alternative based upon the 
standards set forth in OAR 340-122-040 

• The feasibility of the alternative based upon balancing of the 
remedy selection factors which include effectiveness; long-
term reliability, implementability, implementation risk, and cost 
effectiveness 

• The extent to which the remedial action alternative treats hot 
spots of contamination 

Any remedial action that is selected or approved by DEQ's Director must 
be protective, provide a balance of the remedy selection factors, and treat 
hot spots of contamination to the extent feasible. 

A single FS wilt be prepared for the Site. The FS may address the Site as 
two operable units: an upland operable unit and a sediment operable unit. 

7.1 Development of Remedial Action Alternatives 
The development of remedial action altematives will invoh^e the 
identification of Remedial Action Objectives (RAOs) and general 
response actions; the identification and screening of remedial action 
technologies; and the assembly of remedial action alternatives. The 
development of remedial altematives will be conducted in accordance 

i with EPA's "Guidance for Conducting Remedial Investigations and 
I Feasibility Studies Under CERCLA." 

RAOs are medium-specific goals for protecting human health and the 
environment. The two primary criteria that will be considered when 
developing RAOs are: 

• Remedial actions must achieve the standards for 
protectiveness specified in OAR 340-122-040(2) 

• Remedial actions must treat hot spots of contamination to the 
extent feasible based on the remedy selection factors 
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Based on site-specific RAOs, protective preliminary remediation goals 
(PRGs) and hot spot threshold levels will be calculated. 

General response actions are broad categories of actions that will satisfy 
the RAOs. As was discussed above, the FS will consider a range of 
general response actions, including: no action, engineering and/or 
institufional controls, treatment, removal and offsite disposal without 
treatment, and any combination of the above. 

Once the general response actions have been identified, potential 
remedial technologies will be idenfified and screened. EPA provides a 
number of guidance documents and electronic information sources that 
will be used to idenlify remedial technologies. The remedial technologies 
will be screened against the remedy selection balancing factors to idenfify 
those technologies lhat should be eliminated from further consideraiion. 

The final step in the development of remedial alternative process is to 
assemble the remedial technologies into sile-specific remedial 
alternatives. 

7.2 Evaluation of Remedial Action Alternatives 
Each of the sile-specific remedial altematives will be evaluated against 
the three requirements listed above. 

The protectiveness of each alternative will be based on an assessment of 
residual risk in accordance with OAR 340-122-084(4). This assessment 
shall include; 

• A quantitative assessment of the risk resulting from 
concentrations of untreated waste or treatment residuals 
remaining at the facility 

• A qualitative or quantitative assessment of the adequacy and 
reliability of any institufional or engineering controls 

• A demonstration that acceptable risk levels would be attained 
within the locality of the facility 

The preference for trealment of hot spots will be evaluated first by 
identifying hot spots in accordance with DEQ's "Final, Guidance forthe 
Identification of Hot Spots," dated April 23,1998. Once hot spots are 
identified, the feasibility of treating them to the extent feasible will be 
evaluated based on the five remedy selection factors: effectiveness, long-
term reliability, implementability, implementation risk, and reasonableness 
of cost. 

Finally, lhe balancing of remedy selection factors will be evaluated. This 
evaluation will be performed on the remedial alternatives both on an 
individual and comparative basis. 
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7.3 Recommendation of the Remedial Action 
The FS will recommend a remedial action altemative from those 
developed and evaluated in the FS. The following items will be 
addressed: periodic reviews, permit exemptions for onsite activities, and 
designation of points of compliance. 
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SECTION 8 

MANAGEMENT PLAN 

8.1 Cultural Resources 
As required by Seciion G of the Memorandum of Understanding (MOU) 
for the Portland Harbor Superfund Site. DEQ has provided SIC with the 
laws applicable to the investigation activities described in Section 4 and 
identify the appropriate steps needed to meet the Cultural Resource 
requirements of the MOU. These statutory requirements are: 

• Nalional Historic Preservation Acl of 1966 (16 USC 470 et seq.) 

• Archeological Resources Protection Act (16 USC 470aa et seq.) 

• Native American Graves Protection and Repatriation Act of 1990 
(25 USC 3001 et seq.) 

• Oregon Laws Protecting Indian Graves (ORS 97.740 et seq.) 

• Archeological Site Permit Requirements (ORS 358.905 el seq.) 

If any poiential archeological object is identified during site investigaiion 
activities, SIC will hall the field work and contract DEQ to determine the 
appropriate course of action, consistent with the above statutory 
requiremenls. 

8.2 Schedule 
Subject to modifications associaied witii the Cultural Resources 
requirements described in Section 8.1, the proposed schedule for 
submittals and implementation of all proposed activities pertaining to the 
Scope of Work are presented on the following page. 

8.3 Project Team 
i SICs technical Project Team consists of: 

• Tom Zelenka/SIC - Client Conlact 

• Jim Jakubiak/SIC - PEO site coordinator 

• Bill Cobb/Bridgewater Group - Lead Consullant 

[ In addition, Bridgewater Group will direcl subcontractors lhat are selected 
/ by SIC to perform the field tasks. The selected subcontractors will be 

firms and individuals with the requisite technical expertise lo conduct their 
particular work scope. 
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8.4 DEQ Communications/Reporting 
The Scope of Work is based on an "observational approach" for 
determining the nature and extent of contamination associated with the 
features of concern and obtaining sufficient data to resolve the ideniified 
data gaps. Specifically, in-field decisions will be made in coordinafion 
with DEQ, based on visual observations and field equipment 
measurements of volatilized compounds, to identify the need for further 
sampling to determine the extent of contamination around a particular 
feature of concem. 

Bridgewater Group proposes to hold weekly discussions, at a minimum, 
with DEQ during the implementation phase of the site invesiigation 
program to determine the need for further sampling. In addition, as 
required by Section Vll of Attachment B lo SICs Voluntary Cleanup 
Agreement, quarterly reports will be submitted to DEQ by the 15''' day of 
the quarter following the reporting period. The quarteriy reports shall 
summarize the activities performed, data results collected or received, 
problems encountered or resolved during the previous quarter, and 
activities planned for the upcoming quarter. 

Project Schedule 

1 Sub^iltal/ScoDe Activitv. 

1 Draft Scope of Work 

Revised Scope of Work; Sampling and 
Analysis Plan, Quality Assurance Project 
Plan 

Health & Safety Plans 

Field Work 

1 Draft Technical Evaluation 

Phase II Work Plan (if needed) 

Phase II Field Work (if needed) 

Risk Assessment Work Plan 

1 Draft Remedial Investigation/Risk 
Assessment Repori 

Final Remedial Investigation/Risk 
y^sessment Report 

Draft Feasibility Study 

Final Feasibility Study 

mimmmmmmmmi^-
March 14, 2001 

Apri) 19.2001 

April 20, 2001 

April 27-June 1,2001 

45 days after completion of field work 

14 days after submittal of draft technical 
report 

30 days after DEQ approval of Phase II 
Work Plan 

14 days after completion of field work 
(either Phase 1 or II) 

90 days after completion of field work 
(Phase 1 or 11) 

30 days after receipt of DEQ comments 
on draft report 

90 days after completion of Final 
Remedial Investigation/Risk Assessment 
Report 

30 days after receipt of DEQ comments 
on draft report 
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Sampling and Analysis Plan 
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SECTION A I 

DATA QUALITY OBJECTIVES 

1 The Data Quality Objectives (DQOs) for the soil, groundwater, and 
sedinient characterization activities undertaken at the PEO site are 
determined by the following end uses of the data: 

• Determine the presence and extent of VOC and PAH 
contanriination in soil that exceeds EPA Region 9 Preliminary 

, Remediation Goals for industrial/occupational exposures and for 
protection of groundwater. 

• Determine the presence and extent of TPH cxjntamination in soii 
I that exceeds DEQ soil matrix criteria for protection of 
j groundwater. 

• Determine the presence and extent of dissolved PAHs, VOCs, 
' and metals that currently or potentially may migrate to the 

Willamette River at concentrations lhat exceed ambient water 
quality criteria. 

• Determine the presence and extent of edible oil that currently or 
potentially may migrate to the Willamette River at concentrations 
that exceed water quaiity criteria for oil and grease. 

i • Determine the extent of diesel-range, gasoline-range, and heavy 
oil-range (edible oil) hydrocarbons in free product that currently or 

I potentially may migrate to the Willamette River. Determine the 
j presence and extent of VOCs, PAHs, PCBs, and metals in free 

product that currently or potentially may migrate to the Willamette 
, River. 

i • Determine the presence and extent of free product and dissolved 
PAHs, VOCs, and metals in groundwater at concentrations that 

I impact future onsite beneficial water uses (industrial use or 
j landscaping use). 

• Determine the presence of PAHs, VOCs, and metals in sediments 
below Outfalls #1 and #2 at concentrations that exceed National 

i Oceanic and Atmospheric Administration Screening Quick 
Reference Table values for freshwater sediments. 

I To meet these DQOs, the field program is designed in two phases. The 
first phase will be to collect samples for in-field observations and 
measurement of contaminant presence. Based on the field 
measurements and observations, the need for and locations of additional 
soil and groundwater samples (phase two) will be determined w/ith DEQ 
to confirm and define the extent of contamination. EPA Level I analytical 
data (the use of field observations and screening equipment to measure 
dissolved oxygen, ferrous iron, ph. Eh, and other water quality indicators) 
will be used as the basis for these determinations. 
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I EPA Level III analytical data will be used to determine the concentrations 
of VOCs, PAHs, edible oil, metals, and TPH in soil and groundwater at 

1 the PEO site. EPA Level III analytical data will be obtained for general 
i water chemistry parameters as well for assessment of contaminant fate 

and transport. EPA Level II analytical data will be obtained for 
characterization of free product at the PEO site. All EPA Level II and III 
analyses will be conducted in an offsite anaiytical laboratory. 

The specific analytical methods and Q/VQC requirements are discussed 
! in Section A4; laboratory data QA is discussed in Section A5. 
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SECTION A2 

SAMPLING PROTOCOLS 

A2.1 Types of Samples 
The following types of soil, groundwater, and sediment samples, as 
summarized in Tables Al (initial sampling locations) and A2 (potential 
supplemental sampling locations) and presented in Figures 1 and 2, will 
be collected during the site investigation program: 

Discrete Trench Samples - Discrete samples will be collected from the 
sidewalls and txjttoms of trenches excavated with a backhoe. Samples 
will be collected from discolored zones, if present. 

Discrete Geoprobe™ Sampies - Discrete samples will be collected from 
the unsaturated and saturated soils obtained from shallow borings drilled 
with a Geoprobe^" drill rig. Soil material will be continuously collected to 
a depth of 20 feet bgs for shallow borings and 40 feet for deep borings. 

Discrete Hand-Auger Soil Sampies - Discrete soil samples will be 
collected using a hand-auger in the North Tank Farm area to assess the 
general near-surface distribution of contaminants. Samples will be 
collected using a grid pattern based on the historic locations of oil storage 
tanks and previous Bridgewater Group sampling locations. 

Geoprolie^'''' Groundwater Samples - Groundwater samples will be 
collected from borings installed using a Geoprobe™ drill rig. 

Well Grounc^«ater Samples - Groundwater samples will be collected 
from all wells, once the wells have been installed, developed, and 
stabilized. 

Free-Product Samples - Free-product will be collected from selected 
wells, once the wells have been installed, developed, and stabilized. A 
separate offsite laboratory will be used to characterize this material for the 
parameters specified in the Scope of Work. 

Discrete Shallow Sediment Samples - Sediment samples will be 
collected beneath Outfalls #1 and #2. 

The sampling protocol for each type of sample is described in the 
following sections. 

A2.2 Soil Sampling Protocol 
For all boreholes, both hand-auger and Geoprobe "̂̂  generated, soii 
samples will be logged on a field log or in field notes. Recovered soil 
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materiai will be screened in the field for organic vapors with a PID; 
measurements will be recorded on the log form or in field notes. 

Boring logs will be prepared for each borehole where samples are 
collected. Information will include soil classification, sampling depth and 
method, soil recovery, stratifications or visual evidence of organic 
material, groundwater conditions, and other relevant information. Each 
log will contain the name of the drilling company and drillers, type of drill 
rig, start and end dates for drilling, borehole diameter, boring number, and 

I depth to first encountered groundwater. 

A2.2.1 Trench Samples 

Discrete sidewall and trench bottom soil samples will be collected from 
each trench. The sidewall samples will be obtained from discolored soils 
or soils exhibiting high PID readings, if present, or at the midpoint of the 
trench wall. Each discrete sample will be obtained by collecting soil 
across a vertical depth of at least 1-foot and placing the soil directly into 
the laboratory supplied sample containers. Samples to be analyzed for 
VOCs (from the trench adjacent to the fomner Diesel AST and the three 
trenches perpendicular to the former Bell Terminal Pipeline) will be 
directly filled into the glass jar. However, if there is no discoloration 
visible in the trench, each discrete sidewall sample will be obtained 
across a maximum verticai depth of 2 feet (i.e. - between 3 and 5 feet 
bgs, the depth of the fonner Bell Terminal Pipeline). 

The discrete bottom samples will be obtained from each half of the trench 
length either from discolored material, material exhibiting high PID 
readings, or from the midpoint of the portion being sampled. 

Soil material will be placed in appropriate sample jars provided by the 
offsite laboratory. Decontaminated sampling spoons will t>e used for each 
discrete sample; sampling equipment will be decontaminated after each 
use. 

A2.2.2 Discrete Geoprobe™ Soil Samples 

Discrete soil samples will be collected from selected locations using a 
Geoprobe^*^ drill rig. Sample sleeves will be inserted into the drill pipe 

i and soil material will be confinuously collected to a depth of 
' approximately 20 feet bgs (so that approximately 5 feet of saturated soils 

are collected). For selected deep boring locations, soil material will be 
continuously collected from a depth of approximately 25 to 40 feet bgs. 

' The recovered soil material will tie visually inspected for discoloration and 
PID readings will be recorded. Discrete samples will be obtained from 
discolored soil across a minimum 1-foot sampling interval, but no larger 
than a 2-foot interval (i.e. - soil will be collected along a 1-foot interval for 
discolored areas less than 12 inches thick, and a maximum thickness of 2 
feet will be sampled if the discoloration or elevated PID readings are 
continuous along a larger length). Soil material will be placed in an 
appropriate sample jar provided by the offsite laboratory. For planning 

! purposes, four soil samples per shallow boring and seven samples per 
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deep boring are assumed to be collected. 

A decontaminated sampling spoon will be used for each individual 
sample. Ail sampling equipment will be decontaminated between 
sampling locations. 

After drilling and sample collection, each borehole will be backfilled with 
bentonite. 

A2.2.3 Discrete IHand-Auger Samples 

Soil samples obtained with a hand auger wili be coltected at fifteen 
locations within the North Tank Farm area; the sample locafions are 
based on a grid pattern consistent with the 1990s layout of the tank farm 
and prior Bridgewater Group samples from this area. The hand auger will 
be used to obtain material from 0 to 2 feet bgs; the material will be 
collected in a decontaminated stainless steel bowl and a representafive 
amount will be immediately placed in appropriate jars provided by the 
offsite laboratory. 

The hand auger will be decontaminated and then used to obtain material 
from 2 to 4 feet bgs; methods identical to those described above will be 
used to collect representative soil samples. 

All sampling equipment will be decontaminated between sampling 
locations. The mixing bowl will be decontaminated between each 2-foot 
sampling intervaL 

Afler hand-augering and sampling is completed, the boreholes (if open) 
will be backfilled with the soil cuttings or bentonite. 

A2.2.4 Quality Control Samples 

Field duplicate soil samples will be collected at a 5 percent frequency of 
the total submitted for off site analysis (one duplicate sample per 20 soil 
samples). As specified in Secfion A2.7.2, trip blank samples will be 
collected and included in cooler shipments that contain VOC samples. 

A2.3 Groundwater Sampling Protocols 

A2.3.1 Geoprobe Samples 

A Geoprobe^" drill rig will be used to obtain shallow and deep 
groundwater samples. For shallow samples, the probe will push rods 
down to approximately 20 feet bgs and pull back the rcxJs to expose a 4-
foot long screen. For deep groundwater samples, the probe will push 
rods to approximately 40 feet bgs (depending on field conditions) and pull 
back the rods to expose a 4-foot long screen. Samples will be collected 
with a peristaltic pump with either virgin polyethylene tubing or virgin 
quarter-inch polyethylene tubing with a check-valve at the base. 
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A2.3.2 nionitoring Well Sampies 

i Monitoring Well Installation 

Based on in-field decisions, shallow and deep monitoring wells will be 
installed at numbers and locafions determined in conjuncfion with DEQ. 
The wells will be installed using a hollow-stem auger drill rig. If a 
significant aquitard is encountered in areas with high concentrations of 
contaminants, the deep wells may be installed using cable tool or afr 
rotary to eliminate the potential for cross-contamination from the shallow 
groundwater. 

Monitoring wells will be drilled and installed in accordance with applicable 
Oregon Water Resources Department regulations. It is currently 
expected that hollow-stem auger drilling will be used for both shallow and 
deep wells, although as mentioned above, cable tool or air rotary drilling 
methods may be needed to increase the level of confidence in reducing 
the potential for heaving sands and cross-contamination during the 
installation of deep wells. 

The shallow wells will be screened across the water table surface 
throughout the expected depth interval of seasonal fluctuations as well as 
the short-term tidal variation of the water table surface. Well screens 
shall be 10-foot in length. The deep wells will be screened across the 
water bearing zone of interest, if present, using screens of either 5-foot or 
10-foot lengths (5-foot screens have been used in the deep groundwater 
zone at Time Oil). 

The monitoring well casings and screens will be constructed of 2-inch 
diameter, schedule-40, flush-joint, threaded PVC. The screens will be 
constructed with 0.010-inch slot openings. The monitoring wells will be 
constructed with 10-20 silica sand, 3/8-inch bentonite chips, a concrete 
surface pad, and a flush-mount protective casing. In areas of free 
product. 0.020 slotted screen will be used with 20-40 sand to allow for 
easier migrafion of NAPL into the well. Shallow monitoring wells installed 
along the Willamette River shoreline may be constructed as 4-inch 
diameter wells for possible use in an interim acfion or groundwater 
containment remedy; the need to install 4-inch diameter wells will be 
made in conjuncfion with DEQ. 

Monitoring Well Development 

The new monitoring wells wili be developed after the grout has set in the 
casing annulus for a minimum of 24 hours. The wells will be developed 
by purging with a centrifugal pump and wili continue until 5 to 10 well 
casing volumes are removed and the groundwater turbidity is low. Well 
development information will be recorded on appropriate record forms. 

Free Product Sampling 

Free product samples will be collected by bailing. Free product vinll 
obtained from MW-2 and from MW-4 and MW-5 if recoverable amounts of 
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product are present. Once monitoring wells are installed along the 
shoreline and in the area of the former Northwest Oil Company AST farm, 
these wells will be periodically checked to ascertain if free product is 
flowing into these wells. If present at recoverable amounts, samples will 
be collected from these wells. 

Monitoring Well Water Sampling 

• 

The following procedures will be followed for collecting groundwater 
samples: 

• Water level in the well will be measured 

• Inifial groundwater parameters will be measured in the well using 
in-field equipment - specific conductivity, temperature, dissolved 
oxygen, and pH; turbidity will be qualitafively evaluated. 

The well will be purged using erther a low-flow pump with 
dedicated Teflon tubing or a dedicated bailer. At least three 
casing volumes of water will be purged; purging will continue until 
the field parameters stabilize. 

Groundwater samples will be collected immediately after the well 
purging is completed. Samples will be collected using a low-flow 
pump to minimize turbidity. VOC samples will be collected first, 
followed by TPH, PAH, and metals samples. 

The water sample will be discharged slowly into the appropriate 
sample containers to minimize aerafion. VOC containers will be 
completely filled so that no air bubbles are present. 

Sample data will be recorded on an appropriate form, including 
sample number and time collected, observed physical 
characteristics of the sample, and other data that may assist in fiie 
evaluafion of sample quality. 

A2.3.3 Quality Control Samples 

Field duplicate groundwater samples will 1^ collected at a 5 percent 
frequency (one duplicate per 20 groundwater samples). As specified in 
Section A2.7.2, trip blank samples will be collected and included in cooler 
shipments that contain VOC samples. 

A2.4 Sediment Sampling Protocols 
Sediment samples will be obtained at two locafions below Outfalls #1 and 
#2 (total of four sample locafions). At each outfall, one sample location 
will be immediately below the outfall and a second sample location will be 
four feet towards the river in the direction of expected surficial migration. 

A hand auger will Ije used to obtain material from 0 to 30 cm bgs at each 
location; the material will be collected in a decontaminated stainless steel 

BRIDGEWATER GROUP, INC. 

SCHNOOI 96946 



bowl. A representative sample will then be placed in appropriate jars 
provided by the offsite laboratory. 

The hand auger will be decontaminated and then used to obtain material 
from 30 to 90 cm bgs at each location; the same sampling protocol will be 
followed. 

All sampling equipment will be decontaminated between sampling 
locafions. The mixing bowl vwll be decontaminated between each 
sampling interval. 

After hand-augering and sampling is completed, the borehole (if open) will 
be filled with the soil cuttings or bentonite. 

A2.5 Equipment Decontamination Procedures 
Sampling equipment will be decontaminated prior to collecfing each 
sample, according to the following procedures: 

• Heavy equipment (backhoe buckets, Geoprobe™ pipe, and 
hollow-stem augers) will be decontaminated in an established 
area using a high-pressure, hot-wafer washer t>efore and after 
each use. 

• Soil and groundwater sampling equipment (sampling spoons, 
mixing bowls, hand auger, bailers, pumps, etc.) will be 
decontaminated using the following steps: 

o Rinse with tap water or distilled water to remove soil 
particles 

o Wash equipment with Alconox^'^ or TSP and distilled water 

o Rinse v/ith deionized water 

A2.6 Sample Nomenclature 

I A2.6.1 Soil Samples 

I The following nomenclature will be used for the trench, hand-auger, and 

boring soil samples: 

'; xx-yyy-z-dd-t 

XX is type of sample with: 

t T# = Trench sample (number 1-4) 
' GP = Geoprobe™ sample 

HA = Hand auger sample 

yyy is the locafion where the sample was collected from 
with: 

i . 
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NTF = North Tank Farm 
0T# = Outfall (number 1 or 2) 
STF = South Tank Famn 
WWP = Wastewater Treatment Plant 
BLT = Bell Terminal 
NWT = former Northwest Terminal Tank Farm 
SHL = Shoreline area 
FPL = Fonmer Bell Terminal Pipeline 

z notes whether the sample is a bottom or sidewall sample 
with: 

B = Bottom sample 
S = Sidewall sample 
O = does not apply 

dd = Depth from existing ground surface to the middle of 
the sample interval, in feet, where 

2.5 = 0 to 5 foot interval 
7.5 = 5 to 10 foot interval 
12.5 = 10 to 15 foot interval 
2 = 0 to 4 foot interval 
4 = 2 to 6 foot interval 

t = Sequential sample number corresponding to a sample 
location detailed in Ihe field notes with sketches and notes. 
Duplicate samples will follow the sequenfial sample 
numbers and be idenfified in the field notes. 

A2.6.2 Groundwater Samples 

The following nomenclature will be used for the groundwater samples 
collected from Geoprobe™ borings: 

GP-xxx-z-t 

xxx is the area where the groundwater sample was 
collected: 

NTF = North Tank Farm 
STF = South Tank Farm 
WWP = Wastewater Treatment Plant 
PRB = Process building/laboratory 
BLT = Bell Terminal 
NWT = fonmer Northwest Oil Company Tank Farm 
SHL = Shoreline area 
FPL = Former Bell Terminal Pipeline 

z = depth of well 

S = shallow 
D = deep 
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t = Sequential sample number corresponding to a sample 
I locafion detailed in the field notes with sketches and notes. 
' Duplicate samples will follow the sequential sample 

numbers and be identified in the field notes. 

The following nomenclature will be used for the groundwater samples 
collected from monitoring wells: 

j MW-xxx-z-t 

' xxx is the area where the groundwater sample was 
collected: 

NTF = North Tank Farm 
STF = South Tank Fanm 
WWP = Wastewater Treatment Plant 

i PRB = Process building/laboratory 
BLT = Bell Terminal 
NWT = former Northwest Terminal Tank Farm 

! SHL =. Shoreline area 
' FPL = Former Bell Terminal Pipeline 

z = depth of well 

S = shallow 
D = deep 

t = Sequential sample number corresponding to a sample 
location detailed in the field notes with sketches and notes. 

A2.6.3QC Samples 

The following nomenclature will be used for the collected trip blank 
samples: 

TB-n 

I n = the number, in sequenfial order, of collected trip blank samples 

! A2.7 Sample Handling 

A2.7.1 Sample Collection and Handling 

Sample containers and preservafives will be provided by the offsite 
I laboratory, based on the type of sample described in Secfion A2 and the 
' analyses described in Section A4. Each sample will be idenfified and 

labeled in accordance with Secfion A2.6. The lat>el will identify the 
sample number, date and fime, analysis type, and sampler's inifials. 
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I A2.7.2 Sample Pacioging 

j Samples (soil, water, and sediment) will be immediately packaged in 
I coolers with sealed, reusable ice packs or double-bagged ice. At the end 

of each sampling day, the coolers wriil be transported for immediate 
shipment to the offsite analytical laboratory. Each cooler that contains a 

I VOC sample wilt also contain a trip blank. 

A2.8 Documentation and Chain of Custody 
Handling 

I 
I 

A2.8.1 Field Notes 

Field notes, detailing the sampling acfivities and PID field screening 
results, will be maintained by the field sampling personnel. In particular, 
notes, sketches, and digital photographs will be used to document the 

' location and condition of each soil sample collected. 

A2.8.2 Sample Chain-of-Custody 

' After collecting the samples, the field sampler will complete the chain-of-
custody form. A chain-of-custody form will accompany each sample 

i shipment to the laboratory. The following information will be specified for 
i each sample: 

I • Sample designation 

I • Date and fime of sample collection 

• Number of sample containers 

1 • Analysis requested 

The original chain of custody record will accompany the shipment; the 
j field investigafion manager will retain a copy of the chain of custody fonm. 
1 When firansferring samples, the persons relinquishing and receiving the 

samples will provide the following on the form: signature, date, and time. 
This form will document sample custody transfer from the sampler, often 
through another person, to the analyst in the offsite latioratory. 

I A2.9 Management of Investigation-Derived 
Waste 

i 

Invesfigation-derived waste material will be generated from the following 
activifies: (1) trenching with a backhoe; (2) surface soil sampling with a 
hand auger; (3) soil and groundwater borings drilled with a Geoprobe™; 
(4) groundwater wells installed with a hollow-stem auger; (5) sediment 
sampling with a hand auger; and (6) aquifer testing. The waste material 
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will be handled in the following manner: 

• Trenching material will be placed back in the trench after the 
identified soil samples have been taken. Hand-auger cutfings will 
be placed back in the borehole, if possible, after the samples have 
been taken; if the borehole collapses, the cutfings will be mixed 
with the drummed soil material from drilling activifies. 

• Soil material generated from Geoprobe^'^ and hollow-stem auger 
drilling will be drummed, characterized, and managed in 
accordance with its waste characteristics. Soil sample data will be 
used to the degree possible to profile the drummed cutfings. 

• Groundwater generated from well development and water 
generated during decontamination activities will be drummed, 
characterized, and either discharged (under permit) to the City of 
Portland sanitary sewer system or managed at an appropriate 
offsite disposal facility. 

• Groundwater generated from aquifer testing will be temporarily 
stored in large volume Baker tanks, characterized, and discharged 
(under permit) to the City of Porfland sanitary sewer system. If the 
water does not meet City of Portland pre-treatment standards, it 
will be treated in a portable carbon adsorption unit, re
characterized, and discharged to the City of Portland sanitary 
sewer system. 

• Solid wastes generated during the course of site sampling will be 
bagged and managed at an appropriate offsite disposal facility. 
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I SECTION A3 

AQUIFER TESTING 

Water level measurements and aquifer tests are planned to evaluate 
aquifer characteristics. The informafion obtained will be used for 
contaminant fate and transport, groundwater modeling (if required) and 
evaluation/design of interim acfion systems (if required). The following 
specific tests are planned, but are subject to modification if an interim 
action work plan is required: 

• One 8-hour pump test will be performed. The pumping well will 
consist of a single 4" diameter monitoring well that is planned to 
be installed near the former Wastewater Treatment Plant. 

• The test will not be carried out during periods of significant 
rainfall. 

• Only the shallow aquifer will be tested, as the well screen is 
expected to be approximately 10 feet in length, screened across 
the water table. 

• The pumping well will be pumped at a constant rate that gives 
the maximum sustainable yield. In other words, the pumping 
well will be pumped at the highest uniform rate without causing 
the well to go dry. 

, • The pumping rate (GPM) will be measured using a totalizing flow 
meter. Pumped wafer will be collected and contained within a 
holding tank. 

• Water level measurements will be collected continuously (1 
measurement per minute) for 1 day before and all during the 
pump test from at least 3 nearby 'observafion' wells and the 
pumping well. If addifional "observafion wells" are necessary to 
provide measurement points closer to the pumping well, %" 
diameter PVC piezometers will be installed with a Geoprobe™ 
exclusively for water level monitoring. Once drawdowns have 
stabilized in the observafions wells, the pump will be turned off 
and recovery of the observation wells and pumping well 
measured until water levels retum to static conditions. 

• Independentiy from the pumping tests, water level 
measurements will be collected on all site wells to evaluate static 
vertical and horizontal fiow gradients. Measurements will be 
made at the top of casing, whose elevations will be established 
by a professional surveyor. 

The data will be analyzed using a variety of standard steady-state or 
transient-state methods (e.g.: Theim, Theis, Chow, Jacob, Hantush). The 
following characterisfics will be determined: 
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• Specific yield of the shallow, unconfined aquiferTransmissivity (T) 
and hydraulic conductivity (k) of the zone tested. 

• Lateral aquifer anisotrophy, if indicated by the data and geologic 
conditions. 

• Esfimated radius of pumping influence. 

From the site wide water level measurements: 

• Groundwater gradients - verfical and lateral 

• Groundwater flow direction 
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SECTION A 4 

SAMPLE ANALYSES 

All soil, groundwater, and sediment chemical analysis will be performed 
by North Creek Analytical Laboratory in Beaverton, Oregon. Free-product 
samples will be analyzed by a yet-to-be-determined laboratory. 

A4.1 Analytical Methods and Reporting Limits 
Table A l summarizes the number of samples and analyfical methods for 
each type of initial sample described in the Scope of Work. Table A2 
summarizes the number of samples and analytical methods for each type 
of supplemental (or optional) sample described in the Scope of Work that 
might be necessary to define the nature and extent of contamination at 
each area of interest. The following analyses will be conducted: 

• Soil samples will be selecfively analyzed for heavy oil range 
hydrocarbons (to quanfify edible oil), NWTPH-Dx and NWTPH-Gx, 
VOCs, PAHs, and totat organic carbon (TOC). Table A3 
summarizes Uie analytical methods and detecfion limits for these 
parameters. 

• Groundwater samples will be selectively analyzed for heavy-oil 
range hydrocarbons (to quantify edible oil), NWTPH-Dx and 
NWTPH-Gx, VOCs, PAHs, and nickel. Table A3 summarizes the 
analytical methods and detection limits for these parameters. As 
summarized in Table A4, selected groundwater samples will be 
analyzed for specific natural attenuation parameters. 

• Sediments wiil be analyzed for heavy-oil range hydrocarbons (to 
quantify edible oil), NWTPH-Dx and NWTPH-Gx, VOCs, PAHs, 
nickel, and TOC. Table A5 summarizes the analyfical methods 
and detection limits for these parameters. 

• Free-product will be analyzed for NWTPH-Dx and NWTPH-Gx, 
VOCs, PAHs, PCBs, metals, and edible oil. 

• A trip blank sample will be taken for each shipment that contains a 
sample for VOC analysis. 

Analytical laboratory Q/VQC samples for these analyses will consist of 
the following: 

• Method blanks 

• Surrogate spikes (VOC analysis only) 

• Blank spikes 

• Blank spike duplicates 
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• Matrix spikes 

• Matrix spike duplicates 

A complete data quality assurance review will be perfonmed on the 
analytical laboratory results for these samples as described in Secfion 
A5.3. 

A4.2 Free-Product Analysis 
Free product samples will be finger-printed for diesel, gasoline, PCBs, 
metals, VOCs, and edible oil. PCB, metals, and VOCs will be analyzed 
by standard EPA methods. The free product will also be analyzed to 
determine fuel/edible oil fingerprinting. This analyses typically involves 
BTEX, alkanes by GC-MS, PAH analyses by EPA 8270 GC-MS SIM, and 
high resolufion GC-FID specific for gas and oil-range hydrocarbon. 
Addifional analyses may include stable isotope ratios and fracfionation for 
sample cleanup. These analyses can be specialized in-house methods 
and thus can deviate from standard EPA methods. Therefore, these 
hydrocarbon fingerprinting methods are not delineated in tables below. 
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Section A5 

DATA QUALITY ASSURANCE 

A5.1 Quality Assurance Objectives 
1 The Quality Assurance Objectives for the soil, groundwater, sediment, 

and free-product characterizafion are as follows: 

• Use established sampling techniques so that the analytical results are 
representative of the media and conditions being measured. 

• Collect and analyze a sufficient number of duplicate field samples to 
assess the field sampling precision and media representativeness. 

• Analyze method blanks, laboratory duplicates, and spikes fo evaluate 
results and check the results against laboratory QA control limits 
established for analytical precision and accuracy. 

Data quality will be assessed in terms of representativeness, 
comparability, precision, accuracy, and completeness. These criteria are 
discussed below. 

A5.1.1 Representativeness 

Representativeness vwll be accomplished by: 

j • Choosing sampling procedures that produce results that depict as 
accurately and precisely as possible the matrix and conditions being 
measurecl. 

'• • Developing protocols for storage, preservafion, and transportation that 
preserve the representativeness of the collected samples. 

I • Using documentation methods that ensure procedures have been 
' followed and samples have been properiy identified so that their 

integrity is maintained. 

Laboratory sample handling, storage, and documentation procedures will 
follow EPA procedures. Laboratory method or preparafion blanks, used to 
assess the level of laboratory background contaminafion, will be analyzed 
at a frequency specified for the analytical method. Field duplicate 
samples will be collected at a 5 percent frequency for each sample 
parameter and matrix (and for each media type if more than one is 
sampled per day) to assess sampling variation. 

I A5.1.2 Comparability 

• Data developed during the remediafion should be either directly 
comparable to prior data or any applicable criteria. Comparability of the 
data will be maintained by using standard procedures for sampling 
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activifies and analytical methods. 

A5.1.3 Precision 

Analysis of field duplicates and use of standard reference material for 
calibration samples will assess the precision of the sampling procedures. 
The results of the field duplicates will be qualitatively reviewed to assess 
the precision of the field sampling procedures. 

Analysis of laboratory duplicate samples will also measure the precision 
of latioratory procedures. Laboratory duplicates will be analyzed at a 
frequency of 5 percent or once per analytical batch, whichever is more 
frequent. Acceptability criteria for the laboratory duplicate results will be 
based on the laboratory-specific confrol limits derived using EPA 
protocols. 

A5.1.4 Accuracy 

Accuracy is a measure of the error between reported test results and the 
true sample concentration. Because true sample concentrations are not 
known, accuracy is usually inferred from recovery data, as determined by 
sample spiking. 

For metal analyses, every sample will be spiked with surrogate 
compounds and selected samples will be spiked in duplicate with 
selected compounds known as matrix spike/matrix spike duplicates 
(MS/MSDs). Acceptable accuracy for the parameters of interest and 
analysis methods specified in tiie SAP will be based on the laboratory-
specific control limits derived based on SW-846 protocols. Matrix spikes 
or MS/MSDs will be analyzed at a frequency of 5 percent or once per 
analyfical batch, whichever is more frequent. 

For organic compounds (PCBs, VOCs, PAHs), surrogate compound 
recoveries and matrix spike/matrix spike duplicates are also used to 
assess accuracy and method performance for each sample analyzed. 
The formula for calculation of accuracy returns a percent recovery from 
pure and sample matrices. Limits of accuracy are specified in the SOP 
for the EPA method used. Matrix spikes or MS/MSDs will be analyzed at 
a frequency of 5 percent or once per analytical batch, whichever is more 
frequent. 

A5.1.5 Completeness 

Completeness is the total number of samples taken for which acceptable 
analyfical data are generated, divided by fhe total number of samples 
analyzed and multiplied by 100. An overall completeness goal for this 
project has been set at 90%. 

A5.2 Laboratory Data Reports and Data 
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Reduction 
The analytical laboratory will provide data packages reporting the 
analytical results and the results of the laboratory QA/QC procedures. 
The laboratories will maintain complete raw data records of the analyses 
in their files sufficient to allow independent validation of the results. 

Analytical data collected during the sampling and analysis program will be 
entered into a computer spreadsheet program database. All entries will 
be verified for accuracy. 

The sample results will be reported in standard units (i.e.- mg/kg for 
soil/sediment and micrograms per liter (ng/L) for water). 

A5.3 Data Validation 
Data validafion for the soil and groundwater samples will be performed 
once the data is received from the analytical laboratory. This review wnll 
include the following: 

Chain-of-custody complete and correct 

Analysis within holding fimes 

Chemicals of concern in method blanks 

Blank spike recoveries within accxiracy control limits 

Blank spike duplicate results within analytical precision control limits 

Surrogate recoveries within accuracy control limits (VOC analysis 
only) 

Matrix spike recoveries within accuracy control limits 

Matrix spike duplicate results within analytical precision cx>ntrol limits 

Field sampling duplicate results within sampling precision control 
limits 

Detection limits sufficiently low 

On the basis of the results of the QA/QC data review, the data will be 
flagged according to standard EPA data validation procedures (US EPA 
1994). Questionable data will be flagged with a "J." Data unacceptable 
for its intended use will be rejected and flagged with an "R." 

Upon complefion of the review, a data validation memorandum will be 
prepared describing the usability of the analyfical data in terms of the 
PARCC criteria. The memorandum will be included in the Rl report. 
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SECTION A 6 

MANAGEMENT PLAN 

A6.1 Schedule 
The proposed schedule for submittals and implementafion of all proposed 
activifies pertaining to the field sampling aspects of the Scope of Work 
are as follows: 

1 Subraiff^l/SddBeActivitv 

1 Draft Scope of Work 

Revised Scope of Work; Sampling 
and Analysis Plan, Quality 
Assurance Project Plan, 

Health and Safety Plan 

Field Work 

Draft Technical Evaluafion Report 

Phase II Work Plan (if needed) 

Phase II Field Work (if needed) 

March 14, 2001 

April 19, 2001 

April 20,2001 

April 27-June 1,2001 

45 days after completion of field 
work 

14 days after submittal of draft 
technical report 

30 days after DEQ approval of 
Phase II Work Plan 

A6.2 Project Team 
SICs technical Project Team consists of: 

• Tom Zelenka/SIC - Client Contact 

• Jim Jakubiak/SSI - PEO site coordinator 

• Bill Cobb/Bridgewater Group - Lead Consultant 

In addition, Bridgewater Group will direct subcontractors that are selected 
by SIC to perfomi the field tasks. The selected subcontractors, headed 
by URS as the field team and North Creek Analytical as the offsite 
laboratory, will be firms and individuals with the requisite technical 
expertise and qualifications to conduct their particular work scope. 
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A6.3 DEQ Communications/Reporting 
The Scope of Work is based on an "observational approach" for 
determining the nature and extent of contamination associated with the 
features of concem and obtaining sufficient data to resolve the identified 
data gaps. Specifically, in-field decisions will be made in coordinafion 
with DEQ, based on visual observations and field equipment 
measurements of volafile compounds, to identify the need for further 

j sampling to determine the extent of contamination around a particular 
1 feature of concern. 

Bridgewater Group proposes to hold weekly discussions, at a minimum, 
I with DEQ during the implementation phase of the site investigation 
' program to determine the need for further sampling. In addifion, as 

required by Secfion Vll of Attachment B to SICs Voluntary Cleanup 
I Agreement, quarteriy reports will be submitted to DEQ by the 15"̂  day of 
I the quarter following the reporting period. The quarterly reports shall 

summarize the acfivities performed, data results collected or received, 
! problems encountered or resolved during the previous quarter, and 

activities planned for the upcoming quarter. 
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TABLE A3 

Soil and Groundwater Analytical MeViods, fijialytes, and Repoiting Limits 

Typeof 
Sample 

Contaminant 
of Concem 

Industrial 
Soil PRG 

(mg/kg) 

SSL^fcTr 
GW 

migratfon-

Analytical 
Method 

Reporting 
Limit (mjf/kg) 

TPH-Dx 

TPH-GX 

100 NA NWTPH-DX 

NWTPH-GX 
VOCs 

TCE 0.06 EPA 8260 

Soil PAHs 

B(a)Pyrene 
other 

0.29 
<100,000 

8 
2-12,000 

EPA 8270 
SIM 

Nickel 41,000 130 EPA 6010 

25 

4 

0.1 

0.067 

1.25 

TOC NA NA EPA 9060 

Type of 
Sample 

Contaminant 
of Concern 

Tap 
Water 
PRG 

(ug/L) 

AWQC or 
MCL'Or' 
SMdL 

(ug/L) 

Analytical" 
Mettiod 

Reporting 

(ug/L) 

TPH-DX, 
TPH-GX 

10,000 NA NWTPH-Dx, 
NWTPH-Gx 

Oil & Grease 10,000 NA EPA 413.2 

Groundwater 

VOCs 

TCE 
Vinyl 
chloride 

1.6 
0.04 

5 
2 

EPA 8260 

PAHs 

Naphthalene 
Benzo(k)fluo 

6.2 
0.92 

NA EPA 8270 
SIM 

Nickel 730 52 EPA 6010 

250 
80 

500 

0.1 
0.1 

Trip Blank VOCs EPA 8260B 1-10 ug/L 

•̂ Jote: Sample preservation for samples is 4°C; acidification is required 
for VOC, TPH-Gx, and metal samples; holding time for metals analysis is 
180 days for soils and 28 days for water; holding time for preserved VOC 
analysis is 14 days; holding time for PAHs is 40 days after extraction; 
sample jars to be provided by North Creek Analytical 
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TABLE A4 

Natural Attenuation Parameters in Groundwater 

" Parartvetfer 

Hardness 

Iron 

Manganese 

NO3-N 

NHs-N 

Phosphorous, 
all forms 

SO4 

CH4 

CO? 

TOC 

pH 

Eh/redox 

alkalinity 

Typeof 
measurement 

Laboratory 

Laboratory 

Latioratory 

Laboratory 

Lat)oratory 

LalK)ratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Field 

Field 

Field 

Method 
reference; 
Analytica! 
Method' 

EPA WW 
130.1.130.2 

EPA 6010 

EPA 6010 

EPA WW 
352.1 

EPA WW 
350.1. 
350.2, 350.3 

EPA WW 
365.1 

EPASW 
846; 

9035. 9036, 
9038 

SMig" " 
Edition; 
6211A-B 

EPA 9060 

EPA WW 

EPA WW 

EPA WW; 
310.1,310.2 

Holding Tims' 1 

6 months 

6 months 

6 months 

48 hours 

28 days 

48 hrs 

28 days 

14 days 

Immediate 

28 days 

N/A 

N/A 

14 days 

Note: Most natural attenuation parameters do not constitute regulatory concem and thus 
do not have risk-based criteria. 

I - - ^ 
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TABLE A5 
Sediment Analytical Methods, Analytes, and Reporting Limits 

Typeof 
Sample 

Sediment 

Trip Blank 

Contaminant 
of Concern 

TPH-Dx 
TPH-GX 
VOCs 

TCE 

PAHs 

B(a)Pyrene 
other 

Nickel 

VOCs 

NO/\A 
SquiRT 

UET -

(mg/kg) 

NA 

NA 

0.7 
0.16-1.5 

18 

Other 
criteria 

NA 

NA 

1 ppm 
total PAHs 

Analytical 
Method 

NWTPH-DX 
NWTPH-GX 

EPA 8260 

EPA 8270 
SIM 

EPA 6010 

EPA 8260B 

Reporting , 
Limtt (mg/kg> 

25 
4 

0.1 

0.067 

1.25 

1-10 ug/L 

Note: Sample preservation for samples is 4°C; acidification is required 
for VOC and metal samples; holding time for metals analysis is 180 days; 
holding fime for preserved VOC analysis is 14 days; holding fime for 
PAHs is 40 days after extraction; sample jars to be provided by North 
Creek Analyfical 
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TABLE A3 

Soil and Groundwater Analytical Methods, Analytes, and Reporting Umits 

Type of 
Sample 

Soil 

Typeof 
Sample 

Groundwater 

Trip Blank 
1 

Contaminant 
of Concern, 

TPH-Dx 

TPH-GX 
VOCs 

TCE 

PAHs 

B(a)Pyrene 
other 

Nickel 

TOC 

Contaminant 
of Concern 

TPH-DX, 
TPH-GX 

Oil & Grease 

VOCs 

TCE 
Vinyl 
chloride 

PAHs 

Naphthalene 
Benzo(k)fluo 

Nickel 

VOCs 

Industrial 
Soil PRG 

(mg/kg) 

100 

6 

0.29 
<1OO.000 

41,000 

NA 

Tap 
Water 
PRG 
(og/L) 

10,000 

10,000 

1.6 
0.04 

6.2 
0.92 

730 

SSL' for 
GW 

migration 

NA 

0.06 

8 
2 -12,000 

130 

NA 

AWQC or 
MCL or 
SMCL 

(ug/L) 

NA 

NA 

5 
2 

NA 

52 

Analytical 
Method 

NWTPH-DX 

NWTPH-GX 

EPA 8260 

EPA 8270 
SIM 

EPA 6010 

EPA 9060 

Analytical 
Method 

NWTPH-Dx, 
NWTPH-Gx 

EPA 413.2 

EPA 8260 

EPA 8270 
SIM 

EPA 6010 

EPA 8260B 

Reporting 
Limit' (mg/kg) 

25 

4 

0.1 

0.067 

1.25 

Reporting 

(ug/L) 

250 
80 

500 

1 
1 

0.1 
0.1 

1 

1-10 ug/L 

Note: Sample preservation for samples is 4°C; acidification is required 
for VOC, TPH-Gx, and metal samples; holding fime for metals analysis Is 
180 days for soils and 28 days for water; holding time for preserved VOC 
analysis is 14 days; holding time for PAHs is 40 days after extraction; 
sample jars to be provided by North Creek Analytical 
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TABLE A4 

Natural Attenuation Parameters in Groundwater 

1 
Parameter 

Hardness 

Iron 

Manganese 

NO3-N 

NH3-N 

Phosphonjus, 
all forms 

SO4 

CH4 

CO2 

TOC 

pH 

Eh/redox 

alkalinity 

Type of 
measurernent 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Latxiratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Field 

Field 

Field 

Method 
reference; 
Analytical 
Method 

EPA WW 
130.1, 130.2 

EPA 6010 

EPA 6010 

EPA WW 
352.1 

EPA WW 
350.1. 
350.2, 350.3 

EPA WW 
365.1 

EPASW 
846; 

9035, 9036, 
9038 

SM19'^ 
Edition; 
6211 A-B 

EPA 9060 

EPA WW 

EPA WW 

EPA WW; 
310.1,310.2 

Holding Time 

6 months 

6 months 

6 months 1 

48 hours 

28 days 

48 hrs 

28 days 

14 days 

Immediate 

28 days 

N/A 

N/A 

14 days 

Note: Most natural attenuation parameters do not constitute regulatory concern and thus 
do not have risk-based criteria. 
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TABLE A5 
Sediment Analytical Methods, Analytes, and Reportmg Umits 
1 

Type of 
Sample 

Sediment 

Trip Blank 

Contaminant 
of Concfern 

TPH-Dx 
TPH-GX 
VOCs 

TCE 

PAHs 

B(a)Pyren8 
other 

Nickel 

VOCs 

NOAiA 
SquiRT 

UET ; -

(mg/kg) 

NA 

NA 

0.7 
0.16-1.5 

18 

, Other 
, criteria 

-

NA 

NA 

1 ppm 
total PAHs 

Analytical . 
Method ' 

NWTPH-DX 
NWTPH-GX 

EPA 8260 

EPA 8270 
SIM 

EPA 6010 

EPA8260B 

Reporting 
Limit (mg/kg) 

25 
4 

0.1 

0.067 

1.25 

1-10 ug/L 

Note: Sample preservation for samples is 4°C; acidification is required 
for VOC and metal samples; holding fime for metals analysis is 180 days; 
holding Ume for preserved VOC analysis is 14 days; holding fime for 
PAHs is 40 days after extracfion; sample jars to be provided by North 
Creek Analytical 
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Elevation Reference: NA 

Relative Ground Surface Elevation: NA 

Well Completed: NA 

Relative Casing Elevation: NA 

Deptt) 
(feet) SOIL DESCRIPTION 

a. 
>. 
O o 
W - I 

.5 

E a. 
a >. o 5 

Boring Method: Geopr6t>e 

Borehole Diameter 1.6" 

AS-BUILT DESIGN 

V) 
IU 
(O 

>-

Sandy, gravel FILL. 

10-

16-

20-

26-

30-

(ppm) 

Moist, dark brown, medium-grained 
SAND wth 1-inch layer of weathered • • 
gravel. 

GP-J/ 
2' 

0.0 • 

Wet, dark gray, SILT vwth organics. 
Slight hydrocarbon-tike odor. 

Attempted to collect groundwater 
sample from screened interval 
20-24 feet. No vvater recovered. 

Collected groundwater sample 
GP-J/GW30 from screened interval 
26-30 feet. 

Boring ternninated at 30 feeL 

GP-J/ 
20' : 0 . 0 -

-Hole was 
abandoned with 
bentonite chips 
which were 
hydrated follovwng 
placement. 

413.2 
RCRA8 

. IMetals 

• 18016M 

::A 

L E G E N D 

L 1.5-inch C D . Geoprobe 
0 soi l core sample 

J 2 wit l i % recovered 

NR No Recovery 

•W Encountered groundwater level 
W D While dni l ing 

Measured static 

AEE PRO, NUM&ER: 6-6iM-«d1d3-d 

A 

8016 
8240 

Groundwater Analysis 
(8016M, 8260,8270M, 
8080, RCRA8 Metals, 
8040M,pH) 

Soli Analysis 
(Test Method Shown) 

Premier Edible Oils 
10400 N. Burgard Way 
Portland, Oregon 

sw groundwater tevel 
^ _ Groundwater tevel 
^ ^ at time of sampling 

AGRA EARTH AND ENVIRONMENT/U. 
ENGINEERING & ENVIRONMENTAL SERVICES 
7477 s w Tech Center Drive 
Portland, Oregon 97223-8025 
Phone (503) 639-3400 FAX (503) 620-7892 

Drill ing Started: 11f23/36 Drilling Completed: 11/23/96 Logged By: B. Lary attJNioNSJAU'ECWsissGPj.DRw 

^ - 1 
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Eievation Reference: NA 

Relathre Ground Surface Elevation: NA 

Well Completed: NA 

Relative Casing Elevation: NA 

Boring Method: Geoprobe 

Borehole Diameter 1.6" 
UJ 

>-. 
< 
< 

Depth 
(feet) 

10-

16-

20-

25-

30-

SOIL DESCRIPTION 

Asphalt with gravel FILL. 

Moist, dark brown, medium-grained 
SAND. 

Moist, dark gray, medium-grained 
SAND. Mild petroleum odor. 

Moist to wet, dark gray, medium-
grained SAND with 3-inch layer o f 
silt. Strong petroleum odor and 
sheen on soil. 
Cotlected groundwater sample 
GP-G/GW24 from screened interval 
20-24 feeL 

Boring terminated at 24 feet 

IX 
I -
= a> 
o o 
OT-I 

GP-G/ 
12" 

GP-G/ 
20" 

^ : 

& 

5S 
(ppm) 

0.5-

57 • 

o 5 

AS-BUILT DESIGN 

Concrete Cap 

-Hole was 
abancioned with 
bentonite chips 
which were 
hydrated following 
placement. -|Pb~~] 

• m t m 

S-ifOO '"J'fc^T^W A 

LEGEND 

1.6-Inch O.D. Geoprobe 
soi l core sample 
with % recovered 

A 

NR No Recovery 

•W Encountered groundwater level 
W D While dri l l ing 

8016 
8240 

sw 
Measured static 
groundwater ievel TS 

Groundwater Analysis. 
(8016M. 8260,8040M, 
413.2,418.1, pH) 

Soil Analysis 
(Teet Method Shown) 

Groundvyater level 
at time of sampling 

AEE PROJECT NUMBER: 6-61M-091d3-0 

Premier Edible Oils 
10400 N. Burgard Way 
Portland, Oregon 

AGRA EARTH AND ENVIRONMENTAL 
ENGINEERING & ENVIRONMENTAL SERVICES 
7477 SW Tech Center Drive 
Portland, Oregon 97223-8025 
Phone (503) 639-3400 FAX (503) 620-7892 

Drilling Started: 11/22/96 Drtlling Completed: 11/22/96 Logged By: B. Lary a:«JNioNSTA\PEOwi33GPG.DRw 

^ - G r 
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SAMPLE DATA 

LW-9D 

SOIL PROFILE WELL DETAIL 

Q 
—0 

- 5 

- 1 0 

- I S 

, - 2 0 

e 

Q . Q> 

E c 
n — 

J - 2 5 

3 -
t -

u o o 

-35 

o 
tfc 

SOK 

S0« 

aZ 60 

s: 
6 -

E 
fe 
O 

o 
hAC 

5 

SP 

ML 

"SM' 

Drilling Mgthnri- Hollow-Stem Auger 

Ground Elevation (ft)- 28.71 (MSL) 

Drilled Fly Cascade Drillinq 

• a 

U 

^ 0.3'It^ict Asphalt 

Red-brown, fine to medium SAND vuith 

occasiocial Qf^vd (moist dense) 

ATO 

2 

U i ^ 

I 

A 

/ , 

^ 

Dark s<^y. rme to medium SAND 
(wet, very dense) 

Oaric j ray, sandy SILT (moist) 

Dark gray. siSy. fine to medium SAND 

(wef) 

p—. -TJ— lt4onument Cover 
^— J—Locking We ! Cap 

-*—Concrete Sortata: Scal 

9. 

/ 
/ 

• Bentoniie Chips 

2-ine»i Diameter Schedule 40 -mPVC 
F 

/ 
/ 

L 

—2(W40 Sand Pack 

— ro/20 Sand Pack 

' Bentonite Chips 

- 2-ineh Diameter. Schedufe 40 
PVC Screen (0.02CMnch Stol 
Size) 

-Threaded End Cap 

Boring Completed 03/31/93 
Total Depth ot Boring = 38.0 I t 

Elevation at Top of Protective Casing « 31.27 ft. 
Elevation at Top ol WeH Casing = 30.96 f t 

PW<!-13 

1. Stxatjgraphic contacts are based on field interpretations and are approximate. 
2. Reference to lhe text of this repon is necessary for a proper understanding of subsurface conditions. 
3- Refer to "Soil Oassification System and Key" figure for explanation of graphics and symbols. 

m Log of Boring and Well LW-9D Figure A-5 
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SAMPLE DATA 

LW-10D 

SOiL PROFILE WELL DETAIL 

o 
- 0 

- 5 

— ID 

- 1 5 

-20 

i - 2 5 

-35 

g-
6 -

. t -
5 1 
« 
;! - 4 5 

2:-s 
« i 
a. o 
E c 
n — 
(0<d 

• 1 

-1 

•I 

« 

s2 

'J\ 

50/6 

50/3 

55 

a2 40 

O 

n 

AC, 

SP 

ML 

SP 

ML 

SP 

SMI 
ML 

DrilKng Methnri- Honow-Stem Auger 

Ground Elevation (ft)- 28.66 (MSL) 

Drilled Ry Cascade Driirmg 

; . y thick Asphalt 

Red-brown, rine to medium SANO (moist 
loose) 

\ 

Daik gray. Tme lo niedium SAND vrith trace 
sH 

(wet very dense) 
Darkgray.saody SILT (moist hard) 

Dark gray. Tine lo medium SAND with 
occasional gravel (moist very dense) 

Dark gray, sandy, SILT (moist very stiff) 

••— 15in • 

o 

5 

/ 

Dark gray, fme Jo medium SAND (wet 
medium dense) 

Dark gray, silly, fine to medium SAND lo 

sandy SILT (moist-wet very stiff) 

ATO 

-SL-

- Morujmcnl Cover 
- Locldng We l Cap 

U —Concrete Surface Seat 

-•— Bentonite Chips 

^ 2 0 / 4 0 Sand Pack 

10/20 Sand Pack 

- — Bentonite Chips 

- 2-incn Diameter Schedule 40 — 

- 2-inch Oiameier. Schedule 40 
PVC Screen (0.02O4nch Slot 
Size) 

- Threaded End Cap 

Boring Completed 03/31/99 
Tolal Depth of Boring e 3t.O f t 

Elevalion at Top of Protective Casing •= 31.27 fl. 
Bevation al Top of WeH Casing = 31.12 ft. 

Notes: 1. Stratigraphic conucts are based on fiekt interpreialions and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface ccmditions. 
3. Reler to "Soil Classification Syslem and Ke/* figure fot explanation of graphics and tymboli . 

m Figure A-7 Log of Boring and Well LW-IOD 
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